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I  -  INTRODUCTION.
One o f  the most s t a r t l i n g  and s a t i s f a c t o r y  phenomena
which v i t a l  s t a t i s t i c s  have shown i s  th e  enormous d e c lin e  w ith in
the p resen t cen tu ry  o f  th e  m o r ta l i ty  o f  in fa n ts  and young
c h ild re n . P r io r  to  1901 , some 15  per c e n t ,  o f  a l l  in fa n ts
horn f a i l e d  to  c e le b r a te  t h e i r  f i r s t  b ir th d a y ; b u t th e  l a s t  25
years have seen  t h i s  p r o p o r tio n  s t e a d i l y  d w in d lin g  to  one h a lf
of i t s  o r ig in a l  v a lu e . R e la t iv e ly  sudden in  i t s  commencement,
showing ( u n t i l  p o s s ib ly  the l a s t  two or th r e e  y e a r s)  no
ap p rec ia b le  s la c k e n in g  in  i t s  r a te  o f  improvement, and c o in c id e n t
w ith  e n e r g e t ic  m ed ica l e f f o r t s  o f c o n tr o l on a n a t io n a l  s c a l e ,
th is  a m e lio ra tio n  o f  th e  f a t e  o f  in fa n ts  i s  view ed by a l l ,
excep t a r e l a t i v e l y  sm a ll th o u ^  in f l u e n t i a l  s e c t  o f  e u g e n is t s ,
w ith  co n sid era b le  g r a t i f i c a t io n  and as a triumph o f  h ygiene
greater  than  or a t  l e a s t  equal t o  the conquest o f  typ h u s,
e n te r ic  end o th er  epidem ic d is e a s e s .  C a refu l exam ination  o f
the cau ses of death  to  w hich th e  major p a r t o f  the d e c l in e  can
be a t tr ib u te d  o f f e r s  but sca n ty  support fo r  th e  gloomy viev/ th a t
t h is  sa v in g  o f  l i f e ,  a t  p r e s e n t  a p p a ren tly  b e n e f i c i a l ,  i s  an
u ltim a te  danger to  th e  w e l l-b e in g  o f  th e  r a c e .  There i s  n ot a
shadow o f ev id en ce  p o in t in g  to  the p r e se n t  d e c l in e  in  m o r ta l i ty
having s e le c t e d  f o r  i t s  o p era tio n  th e  e u g e n ic a l ly  u n f i t .  The
unconscious compliment to  Hie in c r e a se  in  our m ed ica l and
s u r g ic a l  s k i l l  in  sa v in g  or p r o lo n g in g  the l i f e  o f  th e  u n f i t ,
im p lic it  in  th e  accep tan ce  o f  t h is  v ie w , i s  moreover q u ite
undeserved. The more g en era l v iew  i s  th a t  the improvements in
in fa n t and c h ild  m o r ta lity  m a n ife sted  i^  our v i t a l  s t a t i s t i c a l
data r ep re sen t a permanent b e n e f it  to  the p o p u la tio n ; but
concerning th e  p r e c is e  f a c t o r ,  or the r e la t iv e  im portance o f
variou s probable fa c to r s  r e sp o n s ib le  fo r  t h i s  change, d iv erg en ce  
o f /
of op in ion  i s  im m ediately  in  e v id e n c e . Improvements in  
dom estic and m u n icip a l s a n i ta t io n ,  d e l ib e r a te  e f f o r t s  o f  
c o n serv a tio n  o f  in fa n t  l i f e  and h e a lth  by  a n te -n a ta l ,  in fa n t  
w elfare  and "toddler"  c l i n i c s ,  improvements in  the h e a lth  o f  
the p o p u la tio n  a t rep ro d u ctiv e  a g e s , more adequate and more 
i n t e l l i g e n t  m aternal care and concom itant r e d u c tio n  in  the  
b ir th  r a te  are some o f  the many fa c to r s  t o  which the changes 
are a t t r ib u te d .
To e x t r i c a t e ,  i f  p o s s ib le ,  from the many su g g ested  
ca u sa l a g e n c ie s  th ose  w hich have been most in f lu e n t ia l  i s  
o b v io u sly  a ta s k  o f  extreme p r a c t ic a l  im portance. Only by so  
doing can th e  energy and money expended a t  p r e se n t  be d ir e c te d  
to  and con cen tra ted  in  the channels o f f e r in g  th e  most f r u i t f u l  
r e tu r n s .
The p r e sen t r e se a r c h e s  have been d ir e c te d  to  t h i s  
end, and an attem pt has been  made to  e x p la in  the cau ses o f  th e  
r ecen t d e c l in e  in  m o r ta lity  and to  in q u ire  to  what e x te n t  
c e r ta in  f a c t o r s ,  su p p osed ly  in f lu e n t ia l  to in fa n t  l i f e ,  can 
account f o r  th e  v a r ia t ic n s  i n  in fa n t  m o r ta l i ty  observed when 
the r a te s  in  d i f f e r e n t  s e c t io n s  o f  the cou n try  are exam ined. 
Those s tu d ie s  are concerned m ainly w ith  th e  in flu e n c e  o f  
e x te r n a l a g e n c ie s  a c t in g  on th e  in fa n t . Up to  th e  p r e se n t , the  
only data  to  which I have had a c c e ss  and which d e a l w ith  th e  
changes ta k in g  p la c e  in  the in te r n a l body mechanism during th e  
e a r ly  s ta g e s  o f l i f e  are a s e r i e s  o f  h o s p i t a l  autopsy reco rd s;  
and th e  p a r t o f th e se  r e s u l t s  w hich seem to have a d ir e c t  
bearing on .the p resen t problems has been  in c lu d ed  in  t h is  s tu d y .
The very  n atu re  o f  the t a s k ,  when, as in  the p r e sen t  
in s ta n c e , numerous fa c to r s  are in v o lv e d , n e c e s s i ta t e s  th e  u se  o f  
the s t a t i s t i c a l  tech n iq u e , but I have tr ie d  as fa r  as p o s s ib le  
to f r e e  the t e x t  from  te c h n ic a l  lan gu age, and, where th is  h as  
not been w h o lly  p r a c t ic a b le , have in s e r te d  exp lan atory  n o te s
in  a sh o r t  appendix.
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I I .  THE DECLINE IN INFANT MORTALITY 
AND ITS POSSIBLE CAUSES.
A lth o u ^  many m easures which may in f lu e n c e  th e  
m o r ta lity  o f in fa n ts  have w ith in  r e c e n t  years come in to  
o p era tio n , i t  i s  con ven ien t and p e r m is s ib le  to  c l a s s i f y  th e se  
in to  one or o th er  o f two broad c a te g o r ie s .  In th e  f i r s t  p la c e ,  
many g e n e ra l m easures in ten d ed  to  a m elio ra te  the l i f e  and 
h ea lth  o f  th e  p e o p le  a t a l l  ages must be taken in to  co n sid éra :  
: t io n . Here we have such improvements as have been e f f e c t e d  
or attem pted in  th e  u n h ea lth y  c o n d itio n s  o f  urban l i f e  in  
p a r t ic u la r , improved h ou sin g , improved dom estic  and m u n icip a l 
s a n ita t io n , c o n tr o l o f the m ilk  su p p ly  e t c .  The manner in  
which th e se  may a f f e c t  the h e a lth  o f in fa n cy  i s  obvious and 
req u ires no e la b o r a t io n . In the second in s ta n c e , v/e have t o  
con sid er  th e  e f f e c t s  o f th o se  measures which have been  
s p e c ia l ly  d ir e c te d  towards th e  in fa n t  and th e  pregnant or 
n u rsin g  m other. From a sm a ll beginn in g  in  p r iv a te  
p h ila n th r o p ic  work has nov/ sprung a v a s t  n a t io n a l m achinery of 
m atern ity  and c h ild  w e lfa r e , a scheme which r e s o lv e s  i t s e l f  
in to  component p a r ts  d ir e c te d  towards improvements in  th e  
co n d itio n s  e f f e c t in g  th e  th r ee  s p e c ia l  p e r io d s  of in fa n t  l i f e ,  
the a n te -n a ta l ,  n a ta l  and p o s t -n a ta l .  The aims and o b je c ts  
of a n te -n a ta l  su p e r v is io n  may be summed up b r i e f l y .  The 
scheme i s  d esign ed  (F a ir b a irn , 1925) to  m ain ta in  th e  h e a lth  
of the mother during pregnancy, to  prepare her fo r  th e  n u rs in g  
and g en era l management of her in fa n t a f t e r  i t s  b ir th ,  to  
attem pt to  p reserve  th e  pregnancy to  f u l l - t im e  and, above a l l ,  
to  fo r e s e e  and take s te p s  to  avoid  the p r e v e n tib le  
d i f f i c u l t i e s  in  la b o u r . O bviously work o f  t h i s  n a tu re , 
e f f i c i e n t l y  c a r r ie d  o u t, should in f lu e n c e  th e  death  r a te s  a t  
each/
—d r -
each o f  the, th r ee  p e r io d s  o f  in fa n t  l i f e  in  a d e f in i t e  manner. 
I t  should  (1) reduce the p r e v e n tib le  s ic k n e s s  and m o r ta lity  
aiaong th e  m others th em se lv es , (E) reduce th e  p rop ortion  o f  
p regn an cies which do n o t reach  f u l l - t im e ,  (3) reduce th e  number 
o f d ea th s of in fa n ts  and m others from a c c id e n ts  o f c h i ld b ir th ,  
and (4) in  the p o s t -n a t a l  period should  r e s u l t  in  a d im inution  
in  th ose  cau ses of death  which are m ain ly  dependent on th e  la c k  
o f i n t e l l i g e n t  m aternal c a r e . N a ta l work r e s o lv e s  i t s e l f  in to  
the adequate p r o v is io n  o f  ly in g - in  accommodation and s k i l l e d  
o b s t e t r ic a l  a s s is ta n c e  t i l l  the end of the puerperium . I t s  
e f f e c t s  w i l l  be m an ifested  by r ed u ctio n  o f  th e  d e a th -r a te s  o f  
m others and in fa n ts  from d is e a s e s  and a c c id e n ts  co m p lica tin g  
la b o u r . The p o s t -n a ta l  or w e lfa r e  c l i n i c  i s , m ainly ed u ca tiv e  
and a d v iso r y . For purposes of trea tm en t, which does n o t form  
p art o f th e  u su a l r o u tin e  o f  th e  c l i n i c ,  s p e c ia l  treatm ent 
c l i n i c s  have in  some in s ta n c e s  been formed to  work in  co-opera: 
: t io n  w ith  the w e lfa r e  c l i n i c ;  but in  p la c e s  where th e se  have 
not been in s t i t u t e d  many o f the ordinary a ilm en ts o f  in fan cy  
can b e  tr e a te d  a t the w e lfa re  c l i n i c  and th e  more se r io u s  
ca ses  r e fe r r e d  to  h o s p i t a l .  The t o t a l  e f f e c t  o f  th e  m a tern ity  
and c h i ld  w e lfa r e  movement, granted e f f i c i e n t  c o -o r d in a tio n  
between i t s  s u b d iv is io n s , should be th at more i n t e l l i g e n t  
m aternal care i s  bestowed on the in fa n t  and th a t d is e a s e s  are  
tr e a te d  at an e a r l ie r  s ta g e  and th e r e fo r e  more e f f e c t i v e l y .
Apart from a l l  such d e lib e r a te  e f f o r t s  to  con serve in fa n t l i f e ,  
two g r e a t  v i t a l - s t a t i s t i c a l  changes, namely th e  improvement in  
the h e a lth  o f  persons of rep rod u ctive  ages and th e  d e c l in e  in  
the b ir th  r a t e ,  deserve  c o n s id e r a tio n  because o f th e  e f f e c t s  
which th ey  may have had on in fa n t  m o rta lity *
A n a ly s is /
•“  o
A n a ly s is  o f  the D ata.
The data  to  which we have con fin ed  our a t t e n t io n  
in  th e  p r e sen t in s ta n c e  are the r a te s  o f  m o r ta lity  in  England 
and Wales o f  th e  years 1911-25  in c lu s iv e .  The d if f e r e n c e s  in  
the c l a s s i f i c a t i o n  o f  th e  cau ses of death  introduced  in  1911 
and the n o n -d is tr ib u t io n  of b ir th s  and deaths p r io r  to  th a t  
date p reclu d e  fo r  the most p art com parisons over a lon ger  
period  o f time# S in c e  th e  r a te s  from th e  s e v e r a l  cau ses of 
death vary so  much in  a c tu a l m agnitude, to  ensure co m p a ra b ility  
in  the changes which have talc en p la ce  in  the d i f f e r e n t  cau ses  
of d ea th , ind ex  numbers have been c a lc u la te d  fo r  each o f the  
15 y e a r s , ta k in g  as base  l i n e  the mean r a te  fo r  th e  whole, 
p e r io d . Each annual d e a th -r a te  from any cause i s  then  
expressed  as a p ercen tage  of th e  average fo r  th a t  cau se , and 
the r e g r e s s io n  c o e f f i c i e n t s  c a lc u la te d  fo r  each  s e r i e s .  In  
some in s ta n c e s  th e  a c tu a l d e a th -r a te s  do n o t  fo llo w  w ith  any 
measure o f  e x a c t itu d e  the course in d ic a te d  by the r e g r e s s io n  
s tr a ig h t  l in e ;  b u t s in c e  our o b je c t  i s  to  o b ta in  a s im p le  and 
at the sanB time reason ab ly  accu rate  e x p r e ss io n  o f  a g e n e r a l  
ten dency , any attem pt to  fo l lo w  i r r e g u la r i t ie s  in  the tren d  of 
m o r ta lity  by more com p licated  curves would d e fea t the end in  
view . Diagram I ,  w hich shows fo r  some o f  the main causes o f  
in fa n t m o r ta l ity  the a c tu a l course and th a t  in d ic a ted  by the  
s t r a ig h t  l i n e ,  b r in g s out w ith  what degree o f  accuracy th e  
r e g r e s s io n  c o e f f i c i e n t  r e p r e se n ts  th e  changes w hich have taken  
p la ce  w ith in  the p er io d  under c o n s id e r a t io n . In  view  o f  th e  
f a c t  th a t  the w orst examples were chosen f o r  d iagram atic  
r e p r e se n ta t io n , the r e s u l t s  may, on th e  w h ole , be regarded w ith  
some s a t i s f a c t io n .  In  th e  ta b le s  w hich fo llo w  a n e g a t iv e  
c o e f f i c i e n t  r e p r e se n ts  a d ecrea sin g , a p o s i t iv e  c o e f f i c i e n t  
an in c r e a s in g  d ea th -ra te#  The appended e rro rs  are standard  
e r r o r s /
See Appendix.
TABLE 1 .
D e c lin e  in  V arious Causes of  
England and Wales
In fan t M o r ta lity  in  
(1 9 1 1 -2 5 ) .
Cause of death R eg ress io n
c o e f f i c i e n t
T u b ercu lo sis  ( a l l  form s) -  7 .9 0  0 .7 3
D iarrhoea and e n t e r i t i s -  9 .6 9  ±  2 .7 4
I n fe c t io u s  d is e a s e s -  4 .5 4  ^  1 .4 3
M easles — 6 .9 8  1 .9 4
Whooping c o u ^ -  3 .2 4  1 .6 5
B r o n c h it is  and pneumonia -  1 .2 8  ±  0 .6 4
Abdominal tu b e r c u lo s is -1 1 .7 3  £  1 .0 6
S y p h i l is -  2 .5 5  i  1 .2 4
C onvulsions -  6 .52  ±  0 .3 6
M alf orma t io n s + 0 .9 8  + 0 .2 8
In ju ry  a t b ir th + 2 .2 1  ±  0 .4 1
Premature b ir th -  0 .6 6  ±  0 .2 7
A trophy, d e b i l i t y  and
marasmus -  6 .52  i  0 .3 9
M en in g itis -  7 .1 5  i  0 .7 0
O verly ing -  8 .2 9  ±  0 .7 2
In fa n t m o r ta lity  ( a l l
ca u ses) -  3 .5 9  ±  0 .4 6
—G —
e r r o r s , so th a t  as a rough c r i t e r io n  o f  th e  s ig n if ic a n c e  
a tta c h in g  to  any change tw ice  the standard error  may be tak en . 
I f  th e  c o e f f i c i e n t  does n o t exceed t h i s  stan d ard , i t  may be  
in fe r r e d  th a t th e r e  has been no d e f i n i t e l y  proven tendency fo r
th at death  r a te  to  r i s e  or f a l l  w ith in  th e  p e r io d  under rev iew ,
(a) P o s t -n a ta l  m o r t a l i t y .  T ab le  1 shows the r a te  o f d e c l in e  in  
in fa n t  m o r ta lity  as a whole and in  s e v e r a l  cause groups o f
death in  th e  f i r s t  year o f  l i f e  in  England and W ales. In the
country g e n e r a lly  w ith in  the 15 years s tu d ie d  th ere  has been  
q u ite  an a p p re c ia b le  d e c lin e  at th e  r a te  o f  5^ per c e n t ,  
a n n u a lly  in  the t o t a l  d e a th -r a te  under one y ea r . In the  
sep a ra te  cau ses o f d ea th , how ever, th e re  are g r e a t v a r ia t io n s  
frora t h i s  average r a te  of change. In view  of th e  w id e ly  
d if f e r e n t  s i z e s  of th e  standard erro rs  in v o lv e d , i t  i s  
im p o ssib le  to  say  w hether or n ot th e  a c tu a l magnitude o f th e  
c o e f f i c i e n t  o f th e  r e g r e s s io n  l in e  se rv e s  to  p la c e  the sep arate  
cause groups o f death  in  any d e f i n i t e  order. Some causes  
have d e c lin e d  on the average much more than o t h e r s , but th e  
course has been very  e r r a t i c .  Good examples are fu rn ish ed  
in  th e  case  of epidem ic in fe c t io u s  d is e a s e s ,  e .g .  m ea à le s , in  
which v io le n t  f lu c tu a t io n s  may occur from year to  year , a lthough  
on th e  average o f  s e v e r a l y e a r s ’ ex p er ien ce  a d e c lin e  may be 
m a n ife sted . On the o th er  hand w ith  a group such as c o n g e n ita l  
d e b i l i t y  the p ercentage d e c lin e  may n o t appear so  s t a r t l i n g ,  but 
the c o n s is te n c y  o f  the downward tren d  i s  a cause fo r  s a t i s :
: fa c t io n  as great a s ,  probably much g r ea ter  than , a more d ecid ed  
d e c lin e  bu t one su b je c t  to  gro ss  annual f lu c tu a t io n s  from the  
g en era l co u rse . Probably a l l  th a t  can be done in  t h i s  
co n n ectio n  i s  to  have th r ee  groups, namely th o se  (1) w ith  a 
s ig n i f i c a n t  d e c l in e ,  (2 ) w ith  q u estio n a b le  o r  no d e c lin e  and 
(3 ) /
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(3) w ith  an in c r e a s e . In the f i r s t  group the g a s tr o -e n te r ic  
in f e c t io n s ,  d iarrh oea  and abdominal tu b e r c u lo s is ,  have d e c lin e d  
most o f a l l .  Other causes in c lu d ed  in  (1) are o v e r ly in g ,  
m e n in g it is , m e a s le s , a trop h y , d e b i l i t y  and marasmus, and 
in f a n t i le  c o n v u ls io n s . I n fe c t io u s  d is e a s e s  g e n e r a lly  have been  
s i g n i f i c a n t ly  red u ced , but t h i s  is  m ainly  a t t r ib u ta b le  to  th e  
d e c lin e  in  m ea sles  m o r ta l ity . Whooping c o u ^ ,  s y p h i l i s ,  
b r o n c h it is  and pneumonia and premature b ir t h ,  a l l  o f which show 
in s ig n if ic a n t  changes, compose group (2 ) ;  whereas m alform ations 
and in ju ry  a t b ir th  have shown a d e f in i t e  tendency to  in c r e a s e ,
(b) A n te -n a ta l m o r ta l i t y . To com plete th e  m o r ta lity  l i s t  o f  
in fa n ts  i t  would be n ecessa ry  to  c o n sid er  th e  d e a th -r a te  in  
in tr a -u te r in e  l i f e .  T h is , how ever, can on ly  be done in  a v e ry  
im perfect way. S t  i l l - b i r t h s , i . e .  deaths, a f t e r  the 28th week of  
in tr a -u te r in e  l i f e ,  are n o t i f i a b l e ,  but s in c e  th e  in tr o d u ctio n  
of n o t i f i c a t io n  th e re  h a s , as w i l l  be gathered  from T able 2 , 
been no tendency fo r  t h i s  r a te  to  d im in ish .
TABLS 2 .
S t i l l - b i r t h  R ates per c e n t , o f  L ive B ir th s  
in  England and W ales.
1918 3 .0 1922 3 .2
1919 3 .2 1925 5 .3
1920 3 .1 1924 3 .3
1921 3 .2 1925 3 .2
I t  i s  on ly  f a i r ,  how ever, to  p o in t out th a t th e  obvious  
co n c lu sio n  from th e se  f ig u r e s  i s  but d o u b tfu lly  j u s t i f i a b l e .  
N o t if ic a t io n  of s t i l l - b i r t h s  i s  not yet com pulsory, and more 
complete re tu rn s m ight, w ith  reason , be h eld  to  obscure a r e a l  
downward tendency and to  produce an ap p aren tly  s ta t io n a r y  or 
in c r e a s in g /
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in c r e a s in g  r a te  o f  m o r ta l i ty .  No record s a r e , u n fo r tu n a te ly , 
a v a ila b le  o f the lo s s  of f o e t a l  l i f e  b e fo re  the atta in m en t of 
y ia b le  a g e , and i t  is  p o s s ib le  th a t t h i s  may be ju s t  as g r ea t  
as th e  more immediate a n te -n a ta l  l o s s .  A p r i o r i , i t  seem s 
rea so n a b le  to  suppose th at th e  secondary s e x - r a t io  (th e  s e x -  
r a t io  a t b ir th )  would fu r n ish  a u s e f u l  index o f th e  t o t a l  
p r e -n a ta l lo s s  o f l i f e .  The s e x - r a t io  a t con cep tio n  ( th e  
primary s e x - r a t io )  i s  much h igh er than th a t a t  b ir th ,  and, 
s in c e  the in tr a -u te r in e  m o r ta lity  a lso  i s  predom inantly  m ale, 
i t  m ight appear th a t th e  low er th e  secondary s e x - r a t io  th e  
h i ^ e r  had been the p rev iou s a n te -n a ta l  lo s s  o f l i f e .  Parkes 
(1924) has shov/n th a t the f o e t a l  e lim in a t io n  in  man i s  la r g e  
( I d . 5 per c e n t , o f a l l  p r e g n a n c ies) ,  and q u ite  s u f f i c i e n t ,  
th e r e fo r e , provided  in tr a -u te r in e  m o r ta lity  i s  d i f f e r e n t i a l  
with regard to  s e x , to a f f e c t  profoundly  th e  s e x - r a t io  a t  
b ir th . That th ere  i s  a d e f in i t e  e x c e ss  o f  m ales among f o e t a l  
deaths i s  borne out by a l l  s t a t i s t i c s .  The male s e x - r a t io  o f  
l iv e - b ir t h s  v a r ie s  approxim ately  between 104 and 108, whereas 
for  s t i l l - b i r t h s  (H uxley, 1924) the male r a t io  l i e s  between
124.6  and 1 4 2 .2  in  v a r io u s European c o u n tr ie s .  The se v er a l  
fa c to r s  w hich are known to  in f lu e n c e  the b ir th  sex  r a t io ,  e .g .  
age and p a r ity  o f th e  m other, s o c ia l  s t a t u s ,  e t c . ,  do so 
probably more by varyin g  the a n te -n a ta l  lo s s  o f l i f e  than by 
m odifying th e  se x  p rop ortion s a t co n cep tio n . Tlie exp erim en ta l 
work o f Parkes (]j24, a) shows th a t , fo r  m ice a t l e a s t ,  th ere  i s  
a stron g  d egree  of a s s o c ia t io n  between th e  secondary s e x - r a t io  
and th e  amount o f  f o e t a l  w astage. Adverse p r e -n a ta l environment 
a ccen tu a tes th e  f o e t a l  l o s s  and d ecrea ses th e  s e x - r a t io  o f  
l i v e - b i r t h s .  Under normal c o n d it io n s , in  w hich th e  embryo lo s s  
amounts to  1 0 .8  per c e n t . ,  the s e x - r a t io  i s  118 m ales per 100 
fem a le s /
fem ales . In  m ice a llow ed to become pregnant im m ediately  
fo llo w in g  p a r tu r it io n  and to  con tin u e  su c k lin g  the young f o r  
X«V8 than 6 days th e  embryo lo s s  r i s e s  to  1 7 .6  per c e n t , and 
the h ir t h - r a t io  f a l l s  to  8 0 .4 .  W ith more in t e n s e ly  adverse  
environm ental c o n d it io n s  the f o e t a l  lo s s  r i s e s  to  2 3 .1  per c e n t ,  
and th e  secondary s e x - r a t io  f a l l s  to 6 2 .1 .  I f  th e se  r e s u l t s  . 
were a p p lic a b le  to  man, th e  male r a t io  at b ir th  would e v id e n t ly  
provide a s u i t a b le  index of a n te -n a ta l l o s s ;  but i t  i s  d o u b tfu l  
i f  the human secondary s e x -r a t io  forms such a s o l id  fo u n d a tio n  
for  ded u ction  as to the course o f  a n te -n a ta l  m o r ta lity  as would 
appear from r e s u l t s  found under c o n tr o lle d  la b o ra to ry  c o n d it io n s .  
The two fo l lo w in g  c o n s id e r a tio n s  g iv e  reason  f o r  t h i s  d u b ie ty .
In th e  f i r s t  p la c e  th e  s e x -r a t io  at b ir th  o f le g i t im a te  i s  a lm ost 
equal to  th a t o f  i l l e g i t im a t e  in fa n ts .  In  the p er io d  1 9 11 -25 , 
of a l l  le g i t im a te  b ir th s  51 .10  per c e n t . ,  and o f  i l l e g i t im a t e
51,06 per c e n t, were m a les . A h igh er  p r e -n a ta l  m o r ta lity  i s  
to be expected  among i l l e g i t i m a t e s ,  because most o f  th e se  mothers 
are prim iparae and the dangers of f i r s t  p regn an c ies are g r e a te s t ;  
the a n te -n a ta l  environment to  which th e  in fa n ts  are su b je c t  is  
probably much worse than i s  th a t of le g i t im a te  in fa n ts ;  and, 
s t i l l  m ore, because a r e l a t i v e l y  great p ro p o rtio n  i s  In fec ted  
with v e n e r e a l d is e a s e s .  That th e  s e x - r a t io s  are so l i t t l e  
d if fe r e n t  would r a th er  seem to  in v a lid a te  c o n c lu s io n s  reg a rd in g  
th e  course o f f o e t a l  lo s s  which are drawn from th e  ev id en ce o f  
th ese  r a t io s  a lo n e . In t h i s  in s ta n c e , however, th e  low er average  
age of unmarried mothers w i l l  o f f s e t  to  an unknovm e x te n t  th e  
e f f e c t  of th o se  fa c to r s  ten d in g  towards a low secon dary  s e x - r a t io  
among i l l e g i t im a t e  in f a n t s .  In the second p la c e ,  th ere  i s  no 
c o r r e la t io n  between th e  n o t i f i e d  s t i l l - b i r t h  r a te  and th e  




C o r r e la tio n s  between the S t i l l - b i r t h  R ates  
and Secondary S e x -r a t io s  (1 9 2 1 -2 3 ),
M etro p o lita n  b o r o u ^ s o0496 i •127
County b o r o u ^ s —*0558 .074
A d m in istra tiv e  c o u n tie s .0840  ± • 102
Table 3 shows th e  c o e f f i c i e n t s  o f c o r r e la t io n  betw een th e se  
two v a r ia b le s  found in  th e  th ree  la r g e  ag g reg a tes  o f  England 
and Wales in  th e  trienn lu m  1 921 -23 . These c o e f f i c i e n t s  are  
n e ith e r  s ig n i f i c a n t  w ith  regard t o  th e ir  probable erro rs nor  
are th e y  c o n s is t e n t  w ith  regard  to  s ig n , and th e r e fo r e  may be  
taken to  in d ic a te  th a t th e  secon dary  s e x - r a t io  i s  n ot r e la te d  
in  any way to  th e  preced in g  s t i l l - h i r t h  r a t e .  Here a g a in , 
however, we have r e a l ly  no stro n g  argument a g a in s t  th e  se x -  
r a t io  a t b ir th  as an index o f th e  t o t a l  a n te -n a ta l  l o s s ,  
because we are ignorant both o f  th e  m agnitude of the lo s s  o f  
n o n -v ia b le  fo e tu s e s  and o f  th e  c o r r e la t io n  between t h i s  and the  
d ea th -ra te  in  th e  p e r io d  when v a r ia b i l i t y  has been a t ta in e d .  
Taken to g e th e r , however, th e se  two f in d in g s  c a s t  rea so n a b le  
doubt on th e  u se  of th e  su g g ested  index o f f o e t a l  w astage; b u t, 
for  what i t  i s  w orth , i t  may be sa id  th a t ,  although th ere  have 
been v a r ia t io n s in  th e  r a t io  of m ale: fem ale l iv e - b ir t h s  
e s p e c ia l ly  in  th e  im mediate post-w ar p er io d , a r e g r e s s io n  l in e  
f i t t e d  to  th e se  r a t io s  has a s lo p e  which i s  in s ig n if ic a n t  when 
compared w ith  i t s  standard e rr o r , i . e .  th ere  has been no 
s ig n i f i c a n t  g en era l change in  the s e x - r a t io  a t b ir th  w ith in  
t h i s  p e r io d . In so  f a r ,  th en , as t h i s . i s  in d ic a t iv e  o f what 
we want to  m easure, and taken  in  con ju n ction  w ith  th e  course  
fo llo w e d /
♦ S e e  Appendix.
TABLE 4 .
D e c lin e  in  V arious Causes o f M aternal M o r ta lity  
in  England and W ales (1 9 1 1 -2 5 ) .
Cause o f death R eg ress io n  c o e f f i c i e n t
A ccid en ts o f pregnancy + 0 .8 2  i  0 .5 4
A bortion + 0 .0 5  0 .9 0 .
E ctop ic  pregnancy ^  2 .8 5  i  0 .6 1
Other a c c id e n ts  o f  pregnancy + 0 .5 0  ±  0 .9 6
P uerperal haemorrhage -  0 .5 9  ±  0 .2 7
Other a c c id e n ts  o f c h ild b ir th 4 0 .0 5  i  0 .4 8
P u erp era l s e p s is + 0 .5 4  ±  0 .6 2
Albuminuria and co n v u ls io n s -  0 .6 3  ±  0 .4 2
P hlegm asia  a lb a  do len s -  1 .0 1  i  0 .3 3
P uerp eral in s a n ity -  1 .8 7  i  1 .1 3
A l l  causes -  0 .1 0
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fo llo w ed  by th a t  p art o f the a n te -n a ta l  d e a th -r a te  v/hich i s  
n o t i f i a b le ,  i t  raay p r o v is io n a l ly  be concluded th a t  no improve­
ment has taken  p la c e  a t t h i s  p e r io d  o f in fa n t  l i f e .  The 
d i f f i c u l t i e s  in  th e  accu rate  measurement o f  the course o f  a n te ­
n a ta l m o r ta lity  m ight make i t  seem unreasonable to  draw any 
co n c lu sio n s in  t h i s  con n ection ; but even i f  the ev id en ce  
subm itted on ly  s u g g e s t s ,  and cannot w ith  c e r ta in ty  dem onstrate  
a la ck  o f  improvement in  th e  trend o f f o e t a l  m o r ta l ity , th ere  
are a t l e a s t  no c e r ta in  grounds fo r  th e  con trary  o p in io n  th a t  
there has been any a m e lio r a tio n .
(c) M aternal M o r ta lity . The cognate su b je c t  o f  pu erperal 
m o rta lity  must now be review ed b r i e f l y .  In  Table 4 are c o l le c te d  
the c o e f f i c i e n t s  r e p r e se n tin g  th e  cou rse  o f  th e  r a te s  o f  
m o r ta lity  from a l l  cau ses and from s e v e r a l  se p a r a te  cause  
groups o f death in  ch ild b ea r in g  women. The c o e f f i c i e n t  fo r  the 
t o t a l  m aternal death  r a te  shows th at i t s  course in  th e  period  
stu d ied  i s  p r a c t i c a l ly  h o r iz o n ta l,  and th a t ,  th e r e fo r e , th ere  
has been no change in  the w e lfa r e  o f  mothers as a w h o le . Among 
the se p a r a te  cau ses o f  d eath , on ly  t?fO, namely phlegm asia a lba  
do len s  and puerperal haemorrhage, show s e n s ib le  improvement; and 
even in  th e se  c a ses  th e  c o e f f i c i e n t s  are sm a ll and but ju s t  
s t a t i s t i c a l l y  s i g n i f i c a n t .  Causes o f death  in  e a r ly  pregnancy  
have shown a tendency to  in c r e a se . In each in sta n ce  th e  
r e g r e ss io n  c o e f f i c i e n t  i s  p o s i t iv e  in  s ig n , a l th o u ^  in  on ly  
one c a s e , th a t o f  e c to p ic  pregnancy, can i t  be deemed 
s u b s ta n t ia l .  Later in  the c h ild -b e a r in g  p er iod  th e  c h ie f  
cause of d e a th , album inuria and c o n v u ls io n s , has shown an 
in s ig n if ic a n t  tendency to  d e c l in e .  As i s  w e l l  know]^, however, 
eclam psia (w hich forms th e  g r ea ter  part o f t h i s  group) i s  in  
the m a jo r ity  o f  o a ses a prim iparous c o n d it io n , and, s in c e  a 
d e c lin in g  b ir th -r a te  i s  a s s o c ia te d  w ith  an in c r e a s in g  p rop ortion
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Of prim iparous b ir th s ,  by b a s in g  the d e a th -r a te  from t h is  
cause on t o t a l  b ir t h s ,  any tendency towards d e c l in e  w i l l  be 
m inim ised and m ight be e ffa c e d . Thus i f  i t  were p o s s ib le  to  
c a lc u la te  th e  m o r ta l i ty  due to  t h i s  cause on th e  more accu rate  
denom inator o f prim iparous in stea d  o f  t o t a l  b ir t h s ,  i t  m iglit 
q u ite  w e l l  be th a t th e re  has been r e a l  improvement. T h is  
p o s s i b i l i t y  can on ly  be mentioned because th ere  are in  th is  
country  no record s o f the number o f  p rim ip arae. Apart from  
p u erperal haem orrhage, causes o f  m aternal death  a t and 
im u ed la te ly  a f t e r  the b ir th  o f th e  c h ild  have remained  
p r a c t ic a l ly  stea d y  w ith in  t h i s  p e r io d . The rem ain ing , and 
c h ie f  s in g le  cause o f m aternal d ea th , pu erperal s e p s i s ,  h a s , 
i f  an yth in g , shown a tendency tov/ards in c r e a s e , bu t no 
s t a t i s t i c a l  s ig n if ic a n c e  can be a tta ch ed  to  the c o e f f i c i e n t .
On the w h o le , th e r e fo r e , we may conclude from a stu d y  o f  th e se  
f ig u r e s  th a t but l i t t l e  has been accom plished w ith in  r e c e n t  
years in  prom oting the v /e ll-b e in g  o f  th e  c h ild -b e a r in g  V7cman.
To summarise b r i e f l y ,  i t  may be s ta te d  th a t ,  as 
regarda m a tern ity  and c h i ld  w e lfa re  in  England and Wales 
g e n e r a lly , any s ig n i f i c a n t  improvement, so  fa r  a t  l e a s t  as 
m o r ta lity  i s  concerned, has been con fin ed  t o  th e  p o s t -n a ta l  
p eriod  o f in fa n c y . At and b e fo re  th e  b ir th  o f  th e  c h ild  
co n d itio n s appear to  have remained p r a c t i c a l ly  s ta t io n a r y  in  
the l a s t  15 y e a r s .
D isc u ss io n .
I t  rem ains now to  se e k  some rea so n a b le  ex p la n a tio n  
of th e se  changes. We have seen  th a t  th e  d e a th -r a te s  from  
v a r io u s cau ses have d e c lin e d  a t d i f f e r e n t  r a te s ;  and we now 
w ish to  enqu ire how fa r  th e se  d if fe r e n c e s  c o in c id e  w ith  any 
reason ab le  c l a s s i f i c a t i o n  o f  th e  cau ses o f in fa n t  d e a th s . The 
s im p le s t /
TABLE 5 ,
T e n ta t iv e  C l a s s i f i c a t io n  of P r in c ip a l  C auses o f  
In fa n t M o r ta lity  (P e a r l .
A . Causes o f  d ea th  a c t u a l ly  
now w e l l  c o n tr o l le d  or  
cap ab le  t h e o r e t i c a l ly  o f  
d ir e c t  c o n tr o l  in  g r e a te r  
or l e s s  d e g r e e .
B. Causes o f  d eath  
not c o n t r o l le d .
M easles T .B . o f  lu n g s .
S c a r le t  f e v e r T .B . m e n in g it is .
W hooping cough Other form s o f  T .B .
D ip h th e r ia  and croup S y p h i l is
D y sen try O rganic d is e a s e s  o f  
th e  h e a r t .
E r y s ip e la s M alform ation s.
T etanus Prem ature b ir t h .
M e n in g it is C o n g e n ita l d e b i l i t y .
C on vu lsion s I n ju r ie s  a t  b i r t h .
A cute b r o n c h it is
Pneumonia
Bronchopneum onia
D is e a s e s  o f  th e  stom ach
D ia rrh o ea  and e n t e r i t i s
E x te r n a l ca u ses
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s im piest  would be a dichotom y of the causes in to  a v o id a b le  and 
unavoidable; and, i f  i t  could be shown th a t  the d e c l in e  in  
in fan t m o r ta l ity  had been con fin ed  to  the a v o id a b le  group and 
l e f t  u n a ffe c te d  th e  n o n -p rev en tib l e  group, th ere  would then  be 
some b a s is  fo r  th e  b e l i e f  th a t  the d e c lin e  had been due in  
greater  p art to  in te n t io n a l  e f f o r t s  of c o n tr o l .  A lthough in  
the m a jo r ity  o f  c a se s  no d i f f i c u l t y  w i l l  be found as to  which
of th e se  two c la s s e s  any cause o f death  should be r e le g a te d , . 
there w i l l  alw ays be a resid/uri which le a v e s  room fo r  
d iffe r e n c e  o f o p in io n . Take, fo r  exaiiiple, th e  fo llo v /in g  
te n ta t iv e  c l a s s i f i c a t i o n  (Table 5) g iven  by P e a r l (1 9 2 0 ) . We 
may rea so n a b ly  o b je c t  to  t h i s  c l a s s i f i c a t i o n  on the fo llo w in g  
grounds, (a ) In  th e  group of cau ses of death  not c o n tr o l le d ,  
the in c lu s io n  o f  tu b e r c u lo s is  probably does not accord w ith  
the g rea ter  p a r t o f  m ed ica l o p in io n . The main type o f  
in fe c t io n  a t t h i s  p eriod  of l i f e  i s  e i t h e r  abdom inal or ; 
m eningeal and not pulmonary, and a lth ou gh  the e f f e c t s  o f  
treatm ent o f  a d u lt tu b e r c u lo s is  are d o u b tfu l, e f f o r t s  to  
prevent in fa n t  tu b e r c u lo s is ,  which i s  caused r a th er  by /
in g e s t io n  than in h a la t io n  o f  tu b ercu lar  m a te r ia l,  should be 
more s u c c e s s f u l .  C ontrol o f th e  m ilk  su pp ly  and proper in fa n t  
feed in g  should s u r e ly  do som ething to  le s s e n  t h i s  cause of 
m o r ta lity , (b) A lso  in  th is  group i s  in clu ded  in fa n t  s y p h i l i s , 
w ith regard to  which the r e s u l t s  o f  treatm en t are adm irable, 
For exaiiiple, S ir  George Newman (1926) quotes some f ig u r e s  
r e la t in g  to  the treatm ent betw een 1917 and 1924 o f  164 women, 
most of whom were s u f fe r in g  from secon dary  s y p h i l i s .  There 
Were 152 b ab ies born, 51 w ith  p o s i t iv e  and 101 w ith  n e g a t iv e  
Wasserman r e a c t io n s .  Of th e se  in fa n ts  12 were s t i l l b o r n  as 
treatm ent was commenced too  la t e  in  pregnancy, 4 b ab ies d ied  
W ithin/
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f a l l e n  i s  no c e r ta in  reason  fo r  the b e l i e f  th a t  i t  i s  
c o n tr o lle d  or cap ab le  o f  c o n tr o l;  and to  arrogate  to  in te n t io n a l  
e f f o r t s ,  m ed ica l or o th e r , any such a m elio ra tio n  w ith o u t c le a r  
s t a t i s t i c a l  p roof o f the e f f i c a c y  o f  th e  remedy g iv e s  r i s e  to  
hopes w hich are o n ly  d is p e l le d  by a recru d escen ce  of th e  
d ise a se  in  s p i t e  o f th e  continued a p p lic a t io n  o f orthodox  
m ethods. The h is to r y  o f  s c a r le t  f e v e r ,  th e  m o r ta l ity  from  
which has d e c lin e d  so  g r e a t ly  and th e  reasons f o r  t h i s  s t i l l  
pu zzle  e p id e m io lo g is t s ,  i s  a s t r ik in g  example o f th e  fo r e g o in g  
o b je c t io n s , and in  i t s e l f  s u f f i c i e n t  t o  make us c a u tio u s  o f  
accep tin g  P e a r l 's  c l a s s i f i c a t i o n .
But although th ere  are many d i f f i c u l t i e s  in  the way 
of c la s s i f y in g  cau ses o f  death  in  in fa n cy , i t  i s  c e r ta in ly  a 
n ecessa ry  proceedure b e fo re  we can o f fe r  any s a t i s f a c t o r y  
exp lan ation  o f  th e  fa c to r s  which have been r e sp o n s ib le  fo r  th e  
changes in  th e  m o r ta lity  r a te s  o f in fa n c y . The d i f f i c u l t y  i s  
to put forw ard any other c l a s s i f i c a t io n  fo r  which we can o f f e r  
s t a t i s t i c a l  j u s t i f i c a t i o n .  In a s s e s s in g  th e  v a lu e s  o f  m a tern ity  
and. c h ild  w e lfa r e  schem es, fo r  exam ple, th ere  a re , apart from  
p ro secu tin g  l o c a l ,  c a r e fu l ly  c o n tr o lle d  ad hoc in q u ir ie s ,  on ly  
two methods o f in q u ir y  a v a i la b le ,  both o f  which are  in f e r io r  t o  
lo c a l  in v e s t ig a t io n .  One o f  th e se  depends, as above, on 
arranging th e  cau ses o f  m o r ta lity  in  the order in  which thqy 
mi gilt be exp ected  to  be a f fe c te d  -  a m atter of p erso n a l op in ion ; 
the other i s  to  compare the r a te s  o f  d e c lin e  in  p a r ts  o f  th e  
country in  which the e x te n t  to  v/hich th e se  schemes have been  
prosecuted  d i f f e r s .  So fa r  as th ose  causes o f  death which  
might rea so n a b ly  be expected  to  r e a c t  fa vou rab ly  to  a n te -n a ta l  
su p e r v is io n , namely a n te -n a ta l and n a ta l  d ea th s o f in fa n ts  and 
the m o r ta lity  o f  ch ild b ea r in g  women, th ere  i s  no ev id en ce  th a t  
&ny ap p rec ia b le  a m elio ra tio n  has taken  p la ce  (T ables 1 - 3 ) .
Tlie second m ethod, th a t o f  in t e r lo c a l  comparison o f the r a te s
Of/
TABLE 7 .
D ec lin e  in  Various Causes of In fant and M aternal M orta lity  in 
D iffe r e n t  P a rts  of England and W ales. (1911-25)
Cause of death
In fan t m o r ta lity  
T u b ercu losis  
( a l l  form s) 
D iarrhoea  
In fe c t io u s  
d is e a se s  
M easles
Whooping cough 
B r o n c h it is  and 
pneumonia 
Abdominal
tu b e r c u lo s is  
S y p h il is  
C onvulsions 
Malf orm ations 
In jury  a t  b ir th  
Premature b ir th  
A tropliy, d e b i l i t y  
and marasmus 
M en in g itis  
O verlying  
M aternal m orta l-  
i t y
A ccid en ts of 
pregnancy  
P uerp eral 
haemorrhage 
Other a cc id en ts  
of c h ild b ir th  
P u erp era l s e p s is  
Album inuria and 
con vu lsion s  
Phlegmas ia  a lba  
d o len s  
P u erp era l 
in s a n ity
London
-3 .9 5 + 0 ,0 5
-© ♦4041,10
-8 .4 3 + 2 ,1 4
-3 .7 3 + j.,9 5
-6 ,6 1 + 2 .7 4
-1 .8 9 + 2 .3 7
—1 .8 5 + p .99
-13 .84_tl.77  
-5 .6 5 ^ 1 .5 5
- 8 ,3 4 t P .56 
+ 0 .0 5 + 0 ,5 1  
-0 .2 3 + 0 .7 3  
—1 ,4  5+0,42
-6 ,5 1 + 0 .7 0  
-8 .1 3 + 1 .8 3  
“1 1 .61+ 1 ,04
+ 0 .10+ 0 ,24
-0 .5 4 + 1 .1 7
+ 1.89+ 0 ,91
+ 0.68+1•28  
-0 ,3 1 ^ 0 ,7 7
+ 0 .5 6 j l . l 8
+ 0 .51^ 1 .16
—3 ,3 1 + 5 ,0 4
County
b o r o u ^ s
—3.42+0.4:4
-7 .7 9 + 0 ,7 8
-9 ,0 5 + 2 .5 1
-4 .1 6 + 1 ,3 4  
-6 ,2 5 + 1 ,6 5  
-2 ,7 8 + 1 .7 2 )
Urban
d i s t r i c t s
Rural
d istr icts
-5 .8 7 + 0 ,5 4  I -3,04+0,58
-7 .8 1 + 0 .7 9  1 
•1 0 .5 5 + 5 .2G I
-5 .1 8 + 1 .0 2  I 
-7 .7 9 + 2 .4 4  j 
-3 .7 3 ± 1 .6 2  i
-7 .28+0.
—9,28+2 #75
- 5 , 24+1,28 
—8*06 47
- 4 . 19+1,32
—0 .6 6 + 0 .5 6 j
.11 ,90+ 1 .13  i  
-2 .2 5 + 1 .1 8  
-7 .2 1 + 0 ,2 8  
+ l,2 5 tp .3 0  
+ 2,77+ 0 .61  
-0 .6 3 + 0 ,2 3
-6 ,6 3 + 0 ,3 7
-7 .4 2 + 0 .6 2
-9 .7 5 + 0 .8 1
+ 0 .25+ 0 .37
+ 1 .41+ 0 .71
-1 .0 4 + 0 .5 7
—0 .2 8 +0•51  
+ 1 .1 4 tp ,6 8
-1 .1 5 + 0 .7 0
-0 .3 2 + 0 .4 4
—0 .1 6 + 1 , 54
-1 .5 8 + 0 .7 0  -2.15iO.78
■11.16+1.31 I' 
- 3 .7 1 + 1 .HI I 
-Q .0 S ip .5 7  I 
+ 0 .9 5 ip .5 1  1 
+ 2 .79+ 0 .58  { 
—0 •64+ 0 .31  I
—6 .4 4 + 0 .5 7  I 
-7 ,4 7 + 0 .6 0  I 









- 3 . 46+0,73
-1 .12+ 0 .65  I -0.48+0.35
+ 1 .0 5 + 0 .5 1 -0.36+0.66
—0 ,5 4 ^ 0 ,5 8 -1,49+0.81
-0 ,3 1 + 0 ,6 1
-0 ,5 5 + 0 ,6 4
#0,94+0.71
+0,28+0,71
-0 .8 2 + 0 .4 9 +0.01+0.46
-1 .3 8 + 0 .6 5 -1.63+0,68
-1 .6 2 + 2 ,1 8 -4.56+2,61
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of d e c l in e ,  i s  a l s o  n o t w ith o u t d i f f i c u l t y .  There are no exact  
means o f  m easuring the e x te n t  to  i^ ic h  p r e v e n tiv e  work has been  
carried  on in  d i f f e r e n t  d i s t r i c t s ;  so th a t  th e  com parisons must 
n e c e s s a r i ly  he cru d e . The nuinher o f  a n te -n a ta l  or c h i ld  
w elfare  c e n tr e s  in  the la rg e  a g g reg a tes  o f  the cou n try  i s  an 
im perfect m easure o f  the amount o f  work done because of the  
d iffe r e n c e s  in  the p o p u la tio n s to  b e  su p p lie d . The number of 
c l in ic s  per 1000 b ir tk s  or the a v e r a ^  number o f  v i s i t s  t o  a 
c l in ic  per b ir t h  are 'b e t te r , b u t s t i l l  d o u b tfu l in d ic e s ,  s in c e  
they take no accou nt o f  th e  work done by h e a lth  v i s i t o r s »  The 
average number o f  a n te -n a ta l  and in fa n t w e lfa r e  c l i n i c s  per  
1000 b ir th s  in  the th ree  la rg e  a g g reg a tes  o f England and Wales 
are g iven  on T able 6.
TABLE 6 .
Uumber o f  A n te -n a ta l and In fa n t W elfare C entres  
per 1000 B ir th s .  (Average 1924- 6 .)
A n te -n a ta l
In fa n t
w e lfa r e
London 1 .4 0 2 .7 0
County boroughs 0 .7 5 1 .8 8
Admin is  t r a t iv e
c o u n tie s 1 .0 5 3 .6 9
To compare w ith  th e se  in d ic e s ,  th e  r a te s  o f d e c l in e  fo r  th e  
separate cau ses o f death  in  m a tern ity  and in fa n cy  are g iven  on 
Table 7 , The fe a tu r e  o f in t e r e s t  here  i s  t h a t  both  a s a w h ole  
and in  a l l  th e  sep arate  cause groups o f death  examined th ere  
ore few in s ta n c e s  of a s t a t i s t i c a l l y  s ig n i f i c a n t  d if fe r e n c e  in  
the r a te s  o f  d e c l in e  in  th e  main su b d iv is io n s  o f  th e  cou n try . 
The d if fe r e n c e s  which are e v id e n t , however, though sm a ll, are  




more d e c lin e  in  London than e lsew h er e , and in ju r y  a t  b ir th  in  
London, a lth ou gh  fo r  a l l  p r a c t ic a l  purposes s ta t io n a r y , compares 
favourably w ith  the s i g n i f i c a n t ly  p o s i t iv e  c o e f f i c i e n t s  in  the  
r e s t  of the co u n try . The d e a th -r a te  from c o n g e n ita l malforma:
; t io n s , to o , which has remained unchanged in  London, shows 
s ig n if ic a n t  in c r e a se  in  o th er  s u b d iv is io n s  o f  th e  co u n try . In  
two other cau ses of in fa n t  m o r ta l ity , c o n v u ls io n s and o v e r ly in g ,  
lo c a l  d if f e r e n c e s  in  th e  r a te s  o f d e c l in e  are ap p aren t. In both  
in stan ces th e  c o e f f i c i e n t  o f  r e g r e s s io n  i s  lo w e st  in  r u r a l  
d i s t r i c t s ,  somewhat h i ^ e r  in  urban d i s t r i c t s  and h ig h e s t  o f  a l l  
in County Boroughs and London. A lthough the d if f e r e n c e s  in  the  
rates of d e c lin e  in  the death  r a te s  from s y p h i l i s , in ju ry  a t  
birth  and premature b ir th  vmuld appear to  be r e la t e d  to  the  
amount o f a n te -n a ta l  work done (as measured by th e  im p erfect  
index g iven  a b o v e ), i t  i s  ev id en t from th e s i z e  o f  the  
c o e f f ic ie n t s  hov; l i t t l e  th e  t o t a l  m o r ta lity  from th e se  causes  
has been a f f e c t e d .  F u rth er , s in c e  th e re  are no in d ic a t io n s  o f  
any s im ila r  r e la t io n s h ip  in  the cause groups o f  m aternal 
m o rta lity  between the changes in  the death  r a t e s  and th e  e x te n t  
of a n te -n a ta l  su p e r v is io n , i t  i s  p o s s ib le  th a t  o th er  fa c to r s  are  
at th e  r o o t of th e se  changes. For exam ple, th e  d if f e r e n c e s  
found in  su ch  cau ses as s y p h i l i s ,  premature b ir t h  and p o s s ib ly  
con gen ita l m alform ations might be due to  the le s se n e d  in c id en ce  
or more e f f e c t i v e  treatm ent o f  v e n e re a l d is e a s e s  in  the a d u lt  
p op u lation . The r e s u l t s  conta ined  in  T ables 6 and 7 , th e r e fo r e ,  
are a t the b e s t  o n ly  d o u b tfu l ev id en ce  o f  correspondence between  
e ffo r t  and r e s u l t .
In  su g g e s t in g  any o th er  c l a s s i f i c a t i o n  o f  causes o f  
<ioath, i t  sh ou ld  be remembered th a t  th ere  are th ree  main e x te r n a l  
fa cto rs  on w hich  th e  l i f e  o f the in fa n t d ep en d s:-
( 1 ) /   ........
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(1) The oare bestow ed on i t  by th e  m other.
(2) M edical c a r e , or the n e g le c t  to  c a l l  in  m ed ica l a s s is t a n c e  in  
i l l n e s s  -  a fa c to r  which i s  o b v io u s ly  r e la te d  to  th e  
in t e l l ig e n c e  and e f f i c i e n c y  o f th e  m other, and
(3) Environment o th er  than m aternal*
I t  i s  n o t pretended th a t t h i s  i s  th e  order of  
importance o f  each  o f  th e s e , or th a t  th e se  are th e  o n ly  in f lu e n :
:t i a l  fa c to r s ;  bu t s in c e  th e se  are c e r ta in ly  among th e  most 
important, and s in c e  i t  i s  p o s s ib le  to  sep a ra te  each o f  th e se  in  
some degree by com parison o f f ig u r e s  from the Annual R eports o f  
the R e g is tr a r -G e n e r a l, i t  seemed o f  in t e r e s t  to  stu d y  them in  
r e la tio n  to  th e  changes in  m o r ta lity  a lread y  r e fe r r e d  t o .
The e f f e c t  produced by a com bination o f  m aternal 
neglect and la c k  o f  proper m ed ica l care may be s tu d ie d  b e s t  on a 
large s c a le  by a com parison o f th e  r a te s  o f m o r ta lity  from  
separate cau ses o f death  among le g it im a te  and i l l e g i t im a t e  in f a n t s , 
The i l l e g i t im a t e  in fa n t  i s  unwanted, and so  lo n g  as i t  l i v e s  th ere  
attaches to  th e  mother a stigm a which on ly  th e  death  o f  th e  
infant can e f f a c e .  The baby, th e r e fo r e , in  many ca ses  i s  deprived  
of the b e n e f i t s  o f both i n t e l l i g e n t  m aternal and m ed ica l a t t e n t io n .
The s p e c ia l  fe a tu r e s  connected w ith  the e v i l s  o f  
unfavourable surroundings can be dem onstrated by comparing th e  
death-rates by cau ses in  the County Boroughs o f th e  North w ith  
those of the R ural D i s t r i c t s  o f th e  South o f  England. I t  ia  not 
io  be expected  th a t  th e s e  two com parisons w i l l  show any c le a r -c u t  
d iv is io n , because m aternal n e g le c t  and u n h ea lth y  environm ent are 
■to some e x te n t c o r r e la te d ;  but by stu d y in g  th e  d if f e r e n c e s  
between th e se  tw o, and comparing them w ith  th e  observed r a te s  of 
beeline in  the v a r io u s  cau ses of in fa n t  m o r ta l ity , we may be  
enabled to  reach some f a i r l y  d e f in i t e  c o n c lu s io n .
TABLE 8 ,
In d ic e s  o f (1 ) Adverse Environm ental C on d ition s and 
(2) M aternal N e g le c t .
(1) = R a tio  per cent o f  D e a th -r a te s  o f  County Boroughs o f
th e  North: R u ral D i s t r i c t s  o f  th e  S o u th .
(2) = R atio  per cen t o f  D e a th -r a te s  o f  I l l e g i t im a t e :  Legitimate!




e n t e r i t i s  365
S y p h il is  359
( 2 )
S y p h i l is  732
O verly in g  316
A trophy, d e b i l i t y  253
and marasmus
B r o n c h itis  and
pneuiaonia 317
I n fe c t io u s  d is e a s e s  268
I n f a n t i l e  convul­
s io n s  202
T u b ercu lo sis
( a l l  form s) 193
M en in g itis  186
Whooping cough 175
Atrophy, d e b i l i t y
and marasmus 144
Premature b ir th  139
O verly in g  112
M alform ations 110
In ju ry  a t  b ir th  110
D iarrhoea 240
Abdominal tu b e r -  228
cu lo s i s
I n f a n t i l e  convu l­
s io n s  179
M easles 175
T u b ercu lo sis  167
( a l l  form s)
Premature b ir th  166
In ju ry  a t  b ir t h  162
B r o n c h it is  and 144
pneumonia
I n fe c t io u s  d is e a s e s  142
Whooping cough 124
M en in g itis  116
M alform ations 115
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These tv;o com parisons are g iv en  on Table 8* As 
might have been exp ected  from th e  n atu re o f  th e  c a se , s y p h i l i s  
heads th e  l i s t  in  column ( 2 ) .  The r a t io  found may be fa r  
higher than i s  a c tu a l ly  the c a se , both  b ecau se  o f  th e  u n w il l in g :  
rness to  c e r t i f y  t h i s  as a cause o f  death  (more e s p e c ia l ly  
when the b ir th  i s  l e g i t im a t e ) ,  and because a g r e a te r  p ro p o rtio n  
of i l l e g i t im a t e  b ir th s  occur in  h o s p ita l  where d ia g n o s is  and 
c e r t i f ic a t io n  are u s u a l ly  more a ccu ra te ; bu t in  a l l  p r o b a b i l i t y  
sy p h ilis  i s  the cause which has the g r e a t e s t  e x c e ss  among 
i l le g it im a t e  b a b ie s .  Among o th er  cau ses i t  w i l l  b e  se en  th a t  
some o f  th e  groups occupy h ig h  p o s it io n s  in  b o th  colum ns, but 
that the c h ie f  d if f e r e n c e s  are (a ) o v e r ly in g  and a trop hy, 
d e b il ity  and marasmus, both o f  which groups occupy h igh  p la c e s  
in column (2 ) and low p la c e s  in  column (1 ) ;  and (b) in f e c t io u s  
d iseases as a w h o le , m ea sles , b r o n c h it is  and pneumonia and 
whooping c o u ^ ,  a l l  o f  w hich have n o t ic e a b ly  h ig lier  p la c e s  in  
column (1) than  in  column ( 2 ) ,  U n fo rtu n a te ly  abdominal 
tu b ercu losis  i s  not g iven  se p a r a te ly  in  th e  R e g is tr a r -G e n e r a l’ s 
reports fo r  County B o ro u ^ s o f  th e  North and R ural D i s t r i c t s  at 
the South, so  th a t  t h i s  cause must be om itted  from c o n s id e r a t io n .
I f  th e  c h ie f  causes o f  th e  d e c lin e  in  in fa n t  
m orta lity  had been th o se  m easures d esign ed  t o  l e s s e n  o r  remove 
the e v i l s  o f in s a n ita r y  and overcrowded su rrou n d in gs, then  v/e 
should ex p ect th a t  th o se  d is e a s e s  in  w hich the p r o p o r t io n a l  
excess was g r e a te s t  under th e se  co n d itio n s  would have d e c lin e d  
to a g rea ter  e x te n t ;  bu t as w i l l  be seen  on r e fe r e n c e  t o  the  
table of r e g r e s s io n s  (T ab le  1) numerous ex ce p tio n s  to  th is  r u le  
Occur, Xn p a r t ic u la r ,  b r o n c h it is  and pneumonia, in f e c t io u s  
diseases g e n e r a lly , a trop h y , d e b i l i t y  and marasmus and o v e r ly in g  
be m entioned. Comparing now th e  observed d e c lin e  in  the  
^oath/
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d ea th -ra tes  w ith  th e  p o s i t io n  o f  the d is e a s e s  occupied  in  
column ( 2 ) ,  T able 8 , we f in d  a much more s t r ik in g  agreem ent.
Here we have o n ly  two e x c e p t io n s , hamely m e n in g it is  n ot o f  
tubercular o r ig in ,  and s y p h i l i s .  I t  i s  n o t pretended th a t  the  
d eclin e  i s  in  e x a c t  r e la t io n  to  the p o s i t io n  occupied  by th e  
d isea se  in  column ( 2 ) ,  Some o f th e se  cause groups o f death  
w il l  be observed to  have d e c lin e d  on the a v e r s e  to  th e  same 
ex ten t, b u t th e  w ide d if f e r e n c e s  in  the standard  e r r o r s ,  which  
are a measure o f  th e  s t a b i l i t y  o f the d e c l in e ,  show th a t th e  
same s ig n if ic a n c e  cannot be  a tta ch ed  to  those in  which th e  s lo p e  
of the l in e  i s  th e  sam e. Why m e n in g it is  sh ou ld  u p se t th e  
r e la t io n  vfe have no means o f  d is c o v e r in g , but the d is e a se  i s  n o t  
num erically  an im portant cause o f  m o r ta l ity ,  and i s  one o f  th o se  
cause groups which may be in flu e n c ed  by d i f f i c u l t i e s  in  d ia g n o s is  
e s p e c ia l ly  w ith  in f e c t io u s  d is e a s e s  in  ch ild h ood . With s y p h i l i s ,  
of course, we are on e n t i r e ly  d i f f e r e n t  grounds. Ttiat the d ea th -  
rate from t h i s  c o n d it io n  has n ot d e c lin e d  is  not a t a l l  th e  f a u l t  
of the m other. Even the most in t e l l i g e n t  and c a r e fu l woman w i l l  
not be a b le  t o  do an yth in g  towards cu rin g  h e r s e l f  or  her c h ild  of 
the d is e a se  w ith ou t the a id  of e f f i c i e n t  th e r a p e u tic  rem ed ies , 
nnd th a t t h i s  d e a th -r a te  has not come down on ly  argues th a t  
d irect m ed ica l treatm ent i s  not even one o f  th e  im portant cau ses  
of the r e c e n t  d e c lin e  in  the m o r ta l i t ie s  of in fa n cy .
The p rev io u s d is c u s s io n , however, su g g e s ts  a t  l e a s t  
one method by which a r a t io n a l  c l a s s i f i c a t i o n  o f  th e  cau ses of 
in fan t death  may be made. The c la s s e s  which the comparisons 
in d ica te  are th r e e , nam ely: -
(1) Capable o f  D ir e c t  C o n tro l. Those c o n d it io n s  in  which m ed ica l 
snd s u r g ic a l  m easures can e f f e c t  a cure or s u f f i c i e n t  am éliora :  
it lo n  to  p ro lon g  the l i f e  o f th e  in d iv id u a l and in  w hich m aternal 
core/ \ t .Ù
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care of I t s e l f  i s  o f  no a v a i l .  In t h is  group we would in c lu d e  
in fa n tile  s y p h i l i s ,  in ju r ie s  a t b ir t h ,  d ip h th e r ia , and seme 
causes of s t i l l - b i r t h  and premature b ir th , su ch  as eclam p sia  and 
antepartum haem orrhage.
(2) Capable o f  In d ir e c t  C on tro l (and c h i e f l y  by proper m aternal 
care). Here we would in c lu d e  tu b e r c u lo s is  in  a l l  i t s  form s in  
infancy but more e s p e c ia l ly  the abdominal ty p e , d iarrh oea  and 
e n t e r i t is ,  a trop h y , d e b i l i t y  and marasmus, o v e r ly in g  and probably  
convu lsion s.
(5) U n co n tro lla b le  C auses, I n fe c t io u s  d is e a s e s ,  such a s  whooping 
Gougli, s c a r le t  fe v e r  e t c . ,  m a lform ation s, m e n in g it is  and 
premature b ir th  from cau ses not included  in  ( 1 ) ,  probably a ls o  
measles and b r o n c h it is  and pneumonia. The f a i r l y  h ig li p o s i t io n  
in column (2) o f premature b ir th  m ight make i t  d o u b tfu l i f  t h i s  
should be in c lu d ed  h ere; but i t  i s  probable th a t  some of th is  
excess in  i t s e l f  r e p r e se n ts  in d ir e c t ly  th e  g r ea ter  p rev a len ce  of  
venereal in f e c t io n  among i l l e g i t im a t e  b a b ie s , m isca rr ia g e  and 
premature b ir th  b e in g  common fe a tu r e s  in  th e  o b s t e t r ic  h is to r y  
of a s y p h i l i t i c  m other.
A lthough o b je c t io n s  may w e l l  be  r a is e d  in  some 
respects to  t h is  c l a s s i f i c a t i o n ,  i t  a t l e a s t  p o s se s s e s  some 
s t a t i s t i c a l  b a s i s ,  and m oreover, i t  must be reco g n ised  th a t  i t  i s  
d i f f i c u l t ,  i f  n ot im p o ss ib le , to  draw hard and f a s t  l in e s  betw een  
the groups. A l l  th a t  i s  su ggested  i s  th a t in  c o n tr o l la b le  i l l -  
ress in  in fa n cy  and ch ild h o o d , th ere  i s  to  b e  con sid ered  th e  
e ffe c t  which a good mother may have in  p r e v en tin g  th e  d is e a s e ,  
a lso  th a t  there are c e r ta in  co n d itio n s  in  which, no m atter  
how in t e l l i g e n t  and c a r e fu l  the mother b e , th e  end r e s u l t  can 
°^ly be in flu e n c ed  by s k i l l e d  m ed ica l treatm en t; and th e  
^ In ss lf ic a t io n  g iven  h ere  sim p ly  su g g ests  w hich , in  my o p in io n ,
°f these two f a c to r s  i s  the more im portant in  the se v e r a l cau ses
O f/
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of death . I t  may be n o ted , however, th a t  the c l a s s i f i c a t i o n  
s ta te s  i m p l ic i t ly  th a t  the e v i l  e f f e c t s  o f dom estic  and m u n ic ip a l  
overcrowding and in s a n i t a t io n  can , e x cep t in  the case  o f  
in fe c t io u s  d is e a s e ,  be overcome by i n t e l l i g e n t  and c o n sc ie n t io u s  
motherhood.
I f  su ch  a c l a s s i f i c a t i o n  b e  p e r m iss ib le  and la  
anywhere near the tr u th , then  w ith in  th e  l a s t  15 y e a r s , group (2) 
is  the o n ly  one w hich has shown any s i g n i f i c a n t  d e c l in e ,  whereas 
groups (1) and (3) have remained p r a c t i c a l ly  s ta t io n a r y .
S ir  George Newman (1 9 2 0 ), in  r e fer e n c e  t o  th e  h e a lth  
of th e  mother and c h i ld  remarks (p ,4 4 ) ;  "Immense p rogress has 
been made in  t h i s  su b je c t  w ith in  r e c e n t  y e a r s . The Mid w ives Act  
of 1902, th e  S ch o o l M ed ica l S e r v ic e  organ ised  in  1907, th e  
Insurance Act P r o v is io n s  fo r  M atern ity  B e n e f it  in  1911, and the  
M aternity and C hild  W elfare Act o f 1918 are th e  m ile -s to n e s  o f  a 
forw ard -look ing  n a t io n . The r e s u l t s  have been v ery  rem arkable.
The d e c lin e  in  the death r a te  o f in fa n ts  from 150 per 1000 born 
in 1900 to  89 in  1918 must be a t tr ib u te d  in  la r g e  measure to  the 
action  tak en . I t  i s  one o f  th e  two or  th ree  s ig n i f i c a n t  triumphs 
of p reven tive  m ed icine in  the p resen t cen tu ry ."  F u rth er , he says ; 
”I t  i s  a movement sp r in g in g  in  a la r g e  degree from the p eop le  
them selves, and r e s u l t in g  in  a new s o c i a l  co n sc ien ce  in  r esp ec t  
of the p h y s ic a l  w e l l-b e in g  o f mothers and c h ild re n ."
The two sta tem en ts ar-e m utually  c o n tr a d ic to r y  u n le s s  
they are r e la t e d  as cause and e f f e c t .  There i s  no doubt about 
the amount o f  a d m in is tr a tiv e  a c t io n  that has b een  tak en . The 
d i f f ic u l t y  i s  to  know i f  i t  has had any e f f e c t .  I t  has been  
taken too  much fo r  gran ted , I  th in k , th a t  \^ l f a r e  work and th e  
i o d in e  in  in fa n t  m o r ta lity  are c a u s a l ly -r e la te d  phenomena. The 
(decline w hich has tak en  p la c e  in  the d i f f e r e n t  causes of death  
among in fa n ts  se r v e s  to  show c le a r ly  th a t  in  d is e a s e s  amenable t o  | 
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medical treatm ent a lon e (group 1 of the su g g ested  c l a s s i f i c a t i o n )  
p r a c t ic a lly  noth ing, has been accom p lish ed , and th a t  the causes  
which have d e c lin e d  are th o se  in  w hich the main fa c to r  r e s p o n s ib l  
is  probably th e  mother h e r s e l f .  I t  i s ,  m oreover, worthy o f  n ote  
that the d e c lin e  which has taken p la c e  in  the d e a th -r a te s  o f  
infancy began b e f o ^  the in tr o d u c tio n  of d e l ib e r a te  n a t io n a l  
e ffo r ts  a t  te a c h in g  or tr e a t in g  m others, and th a t  in s p e c t io n  o f  
the death curve shows no a c c e le r a t io n  in  the r a te  o f  d e c l in e  on 
the in tr o d u ctio n  o f  th e se  m easures. I  am w e l l  aware o f  the  
f a l la c ie s  in h eren t in  t h is  type o f argument and th a t  l e g i s l a t i v e  
enactment in  many in s ta n c e s  on ly  r e p r e se n ts  the clim ax o f  a 
s te a d ily  in c r e a s in g  amount o f  p r iv a te  p h ila n th r o p ic  work; but 
th is  p o in t should be remembered and carry  some w eigh t in  any 
d iscu ss io n  o f  th e  s u b je c t .  F u rth er, a lth o u g h  more adequate  
maternal care bestow ed on th e  in fa n t  may in  a l l  p r o b a b i l i t y  be 
the r e s u l t  o f w e lfa r e  work -  th e  b ir th  and growth o f  a new s o c ia l  
conscience among p r e se n t-d a y  m others -  we must n o t o v er lo o k  th e  
fa c t  th at a s im ila r  r e s u l t  may fo l lo w  on d e l ib e r a te  r e s t r i c t io n  
of the s i z e  o f th e  fa m ily  to the d e s ir ed  number. The p r e c is e  
in te r p r e ta t io n  o f  the r e la t io n  between th e  b ir t h  and in fa n t  
m o rta lity  r a te s  i s  n o t a sim ple one, but i t  does, seem probable  
that l im i t a t io n  o f th e  number cf c h ild r e n  born may in  p a r t be due 
to a p ra isew orth y  attem pt of th e  p aren ts to  p rov id e  th e  fa m ily  
with the b e s t  p rosp ect of su r v iv a l and su cc ess  in  l i f e .  I f ,  
however, the d e c l in e  in  th e  m o r ta lity  o f  in fa n cy  can be j u s t ly  
a ttr ib u ted  to  d e l ib e r a te  attem pts a t p r e se r v a tio n  o f  in fa n t l i f e ,  
f t  fo llo w s  th a t  the l in k  betw een su p e r v is io n  and f a c i l i t i e s  fo r  
adequate treatm ent i s  m iss in g , and th a t  w ith  more e f f e c t i v e  
coord in ation  we may hope fo r  a s t i l l  fu r th er  a m e lio r a t io n .
• S h ­
in. THE RELATIVE E,*IPORTANCS OF MATERNAL 
HEALTH, SHILLED OBSTETRICiiL ASSISTANCE ILND 
EXTERN^ ENVIROmaTAL COIÏDITIONS IN THE CAUSA: 
:TION OF THE GEOGRAPHICAL VARIATIONS OF THE 
STILLBIRTH, NEO-NATAL, MD  POST-NATAL DEATH RATES
A lthough w ith in  recen t years th e  r is k  to  in fa n ts  has 
dim inished c o n s id e r a b ly , the r a te  o f m o r ta lity  in  th e  f i r s t  year  
of l i f e  i s  s t i l l  h i^ ie r  than in  any o th er  p er iod  o f l i f e  p r io r  
to that at which we can hope fo r  l i t t l e  more r e d u c tio n . That 
there i s  scope fo r  fu r th e r  improvement in  th e  m o r ta lity  
experienced in  e a r ly  l i f e  i s  u n q u estion ed , th e r e fo r e , a b r ie f  
reviev/ o f  th e  s t a t i s t i c a l  data r e l a t in g  to England and Wales and 
a study o f  some o f th e  fa c to r s  of c a u sa l import may not be 
inap p rop riate .
S in c e  the b eg in n in g  o f  th e  p resen t cen tury in fa n t  
m orta lity  has shoim a con sid erab le  decrease  in  a l l  areas o f  
the country. P r e v io u s ly , th e  d e a th -r a te s  a t l a t e r  ages had 
already been f a l l i n g ,  but the f a t e  o f  in fa n ts  and young 
children had f a i l e d  to  fo llo w  a s im ila r  c o u rse . In 1901 , a 
fa ir ly  abrupt change occu rred , and s in c e  then in fa n t  m o r ta lity  
has s t e a d i ly  d e c lin e d , th e  r a te  o f  d e c lin e  h a v in g  shown no 
tendency to  d e b a s e ,  apart from minor annual f lu c t u a t io n s ,  
u n til the l a s t  few  y e a r s .
t
I f  th e  d e a th -r a te  under one y ea r  be fu r th e r  su o -  
(^ivided, i t  i s  found th a t  the m o r ta lity  exp erien ced  in  th e  
f i r s t  f 67/ days o f e x tr a -u te r in e  e x is te n c e  i s  fa r  g r e a te r  tnan 
ut any o th er  p e r io d , and from th a t p o in t  r a p id ly  d e c l in e s ,  
the d ea th -ra te  in  the l a s t  th ree  months of th e  f i r s t  year o f  
l i f e  b e in g  on ly  about 5 per c e n t, of th a t  exp erien ced  in  tne  
f i r s t  week, \*dien reckoned ner u n it  of time,., A c lo s e r  inspocoxun  
Of the tren d  o f  m o r ta lity  a t  v a r io u s  ages under one year shows 
that a l l  ages have n o t  shared in  t h i s  a m e lio ra tio n  to  the saiue 
oxtent/
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extent. Each age p er io d  has been a f fe c te d  in  v a ry in g  d e g r e e s .
The data p resen ted  in  Table 9 show th a t , as a g en era l r u le ,  th
nearer to b ir th  the l e s s  has the m o r ta lity  r a t e  been a f f e c t e d ,
TABLE 9 . The d is t r ib u t io n  in  age p er iod s o f  the in fa n t  















1 ** 70 28 40 1381906-10 40 25 65 22 32 117
1911-15 1 39 20 59 20 31 110
1916-20 37 17 54 14 22 90
1921-25 33 13 46 12 18 76
Under one month the r a te  of m o r ta lity  between the  
quinquennia 1906-10 and 1921-5 d e c lin e d  17-J per c e n t , a t  one to  
three months 43-|- per c e n t , a l l  under th ree  months 36 per c e n t ,  
three to s ix  months 57 per c en t, and s ix  to  tw elve months 55 
per cen t. The tim e o f  th e  appearance of th is  g en era l change, 
however, was ap p roxim ately  th e  same in  each o f  th e  se p a r a te  age 
^oups under one y e a r , the death  r a te s  having r is e n  to  a maximum 
in the quinquennium 1896-1900* As a consequence o f  th is  
d if f e r e n t ia l  d e c l in e ,  th e  p rop ortion  o f  d eaths which occur a t  
lihose ages has changed s i g n i f i c a n t ly ,  the deaths a t ,  and s h o r t ly  
after b ir th  now form ing a more im portant c o n tr ib u tio n  to  the t o t a l  
death r o l l .
These d if f e r e n c e s  in  the behaviour o f the d e a th -r a te s  
ut various ages under one year su g g es t  th at a t  each o f  th e se
the s e v e r a l  f a c to r s  in  the c a u sa tio n  o f  in fa n t  m o r ta lity  
d iffe r  in  t h e ir  im portance a t each o f  th e se  age groups. T h is we 
ulready know from  g en era l m edical knowledge to  be probably tr u e .
In ear ly  in fa n c y , th e  e f f e c t s  o f p r e -n a ta l  in f lu e n c e s  w i l l  
scarcely  have worn o f f ,  but th e  more d is ta n t  from b ir th , the l e s s  
^ p ortan t/
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important are such fa c t o r s  l ik e l y  to  become. The e f f e c t s  o f  
v a r ia t io n s  in  o b s t e t r ic a l  a s s is ta n c e  (u s in g  the term in  i t s  
widest s e n s e )  are a ls o  l i k e l y  t o  be most c le a r ly  r e f l e c t e d  on 
the m o r ta lity  a t  and im m ediately  su cceed in g  b ir th ,  whereas 
maternal and environm ental in f lu e n c e s  would appear to  become 
of more and more im portance as in fa n cy  advances.
I t  seems f a i r l y  o b v io u s , th e r e fo r e , th a t th e  d ea th -  
rate  o f in fa n ts  under one year cannot be taken as a compact 
group and s a t i s f a c t o r i l y  in v e s t ig a te d  as su ch . In in fa n t l i f e ,  
at l e a s t  fo u r  broad s t a g e s ,  p e r f e c t ly  d e f in i t e  in  ch a ra cter  
althougii o v er la p p in g  one another in  time to  a g r ea ter  or l e s s  
degree, can b e  r e c o g n ise d . F ir s t  o f  a l l  i s  the f o e t a l  or  
p a r a s it ic  s t a g e ,  ex ten d in g  from the p e r io d  o f  con cep tion  u n t i l  
im m ediately th e  in fa n t  i s  born. S econ d ly , and in clu ded  in  the  
f i r s t ,  are the s e v e r a l  s ta g e s  o f  labou r i t s e l f .  T h ird ly , a 
period o f adjustm ent t o  a new mode o f  l i f e  which c o n s is t s  o f  
the f i r s t  few  days or v/eeks of independent e x tr a -u te r in e  
e x is te n c e , and l a s t l y ,  th ere  i s  the rem ainder o f  in fa n t  l i f e .  
There can be no doubt th a t  each o f  th e se  p er io d s rep re sen ts  
e n t ir e ly  d i f f e r e n t  phenomena, and the m o r ta lity  a t  each Ox 
these s ta g e s  seems to  req u ire  s p e c ia l  in v e s t ig a t io n .
From th e s t a t i s t i c a l  returns o f  th e  R e g is tr a r -  
General and the Annual R eports of the C hief M edical O fx icer  Ql. 
the M in istry  o f  R ealH i, i t  I s  f a i r l y  e a sy  to  o b ta in  a 
su b d iv is io n  o f  th e  m o r ta lity  of in fa n ts  in to  p arts which ac 
le a s t  approach the c la s s i f i c a t io n  su g g e s te d . No accounu can 
he taken o f th e  l o s s  o£ p o s s ib le  l i v e s  in  e a r ly  f o e t a l  l i e  e 
(a b o rtio n s, e t c ) ,  b u t th e  n o t i f i c a t io n s  o f  s t i l l - b i r t h s  
puolisked in  ap p en d ices to  the Annual Reports o f  uhe Chi ex 
Medical O ff ic e r  o f th e  M in istry  o f  H ealth  r e p r e se n t , as
a ccu ra te ly /
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a ccu ra te ly  as can be done a t  the p resen t t im e , tlie d ea th s o f  
fo e tu ses  a t  any p e r io d  between th e  28 th  week o f  in tr a -u te r in e  
l i f e  and f u l l  tim e . Although in  some p a r ts  o f  the country  
n o t i f ic a t io n s  may be somewhat d e f e c t iv e ,  s in c e  th e se  are not 
yet com pulsory, the f ig u r e s  g iven  probably r e p r e se n t  f a i r l y  
accu ra te ly  th e  d is t r ib u t io n  of s t i l l - b i r t h s  throughout th e  
country. The death  r a te  o f in fa n ts  born a l iv e  may be sub­
divided sim p ly  in to  two c a te g o r ie s ,  (&)the d e a th -r a te  from  
" con gen ita l d e b i l i t y ,  m alform ation and premature b ir th "
(Number 28 o f th e  sh o rt l i s t  o f  causes o f death g iv en  fo r  each  
separate d i s t r i c t  in  the Annual R eports o f  th e  R e g is tr a r -  
G eneral), and (b) the remainder o f  in fa n t deaths under one year  
Group (a) c o n s i s t s  o f deaths from a c c id e n ts  o f  b ir th ,  
prem aturity , a t a l e c t a s i s ,  hydrocephalus and other developm ental 
d e fe c ts . T h is , fo r  con ven ien ce , w i l l  be r e fer r ed  t o  as the  
n eo-n ata l death  r a t e .  The rem ainder o f  in fa n t deaths are  
mainly th e  r e s u l t  o f  g a s tr o -e n te r ic ,  r e sp ir a to r y  and in fe c t io u s  
d is e a se s . These w i l l  be r e fe r r e d  to  as the p o s t -n a ta l  death  
r a te . A lthough no sep a ra te  account can be taken o f  the deaths 
during the p r o c e sse s  of labour i t s e l f ,  i t  w i l l  be seen  th a t  
th is  s u b d iv is io n  in to  th ree  groups corresponds f a i r l y  w e l l  
with the s ta g e s  o f  l i f e  su g g ested . B esid es r e p r e se n t in g  to  
some e x te n t  a b i o l o g i c a l  c l a s s i f i c a t io n ,  i t  a ls o  r e p r e se n ts  
f a ir ly  w e l l  a tem poral su b d iv is io n , s in c e  th e  grea ter  p art o f  
the are a o f  th e  death  curve from neo—n a ta l causes i s  conta inca  
in the f i r s t  month o f  l i f e ,  whereas th e  common in f e c t io u s ,  
I'osp iratory and e n te r ic  d is e a se s  are n o t very  p rev a len t ar 
th is  tim e.
Of th e  numerous p o s s ib le  fa c to r s  w hich may a f f e c t  
in fan t l i f e  in  each o f th e se  s ta g e s ,  a t th e  p resen t time
available/
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a v a ila b le  n a t io n a l  s t a t i s t i c s  on ly  perm it o f  an attem pt to  
measure th r ee  o f th e  presum ably c h ie f  o n e s : -
(1) The q u a l ity  o f the o b s t e t r ic a l  a s s is ta n c e  in  c h ild b e d .
(2) The h e a lth  o f  th e  m other, and
(3) S o c ia l  and environ m en tal c o n d it io n s .
As a rough measure of (1 ) the t o t a l  m aternal 
m orta lity  r a te  in  c h ild b e a r in g  has been talcen; b u t, s in c e  a 
great part o f  t h i s  d e a th -r a te  i s  formed by th e  group o f  
con d ition s under the term pu erperal s e p s i s ,  and s in c e  t h i s  i s  
not determ ined to  any s ig n i f ic a n t  e x te n t  by th e  p rox im ity  to  
medical a id  in  c h ild b e a r in g , th e  two subgroups o f  the m orta l it :  
in c h ild b e a r in g , p u erp era l s e p s is  and th e  rem aind er, have, in  
ad d ition , been con sid ered  s e p a r a te ly . As an index o f  th e  
general l e v e l  o f  th e  h e a lth  o f  mothers in  any d i s t r i c t ,  the 
d eath -rate  in  women aged 15-45 from a l l  causes l e s s  th o se  
connected w ith  c h ild b e a r in g  has been used as th e  most exact  
measure w hich i s  a v a i la b le  in  any s t a t i s t i c a l  r e tu r n s . For  
so c ia l and en viron m en tal in d ic e s ,  the p rop ortion  o f  fem ale  
indoor dom estic  s e r v a n ts  per 1000 o f the t o t a l  p o p u la tio n , nhe 
proportion o f  th e  p o p u la tio n  l i v i n g  more than two in  a room,
&nd th e  number o f rooms per person have been used as genera^  
measures o f  th e se  f a c t o r s .  S t i l l - b i r t h  retu rn s are no u 
ava ilab le  fo r  urban and ru ra l d i s t r i c t s  s e p a r a te ly , so  tha g 
these have o n ly  been in v e s t ig a te d  in  the c o u n tie s  o i Engl emu 
2nd W ales, and s e p a r a te ly  fo r  county boroughs. The remainii^<_ 
two groups o f in fa n t  d ea th s have been analysed  in  c o u n t ie s ,  
county boroughs, urban and ru ra l d i s t r i c t s .  The r a te s  o f  
M ortality  have been c a lc u la te d  on th e  b ir th s  and deaths 
Occurring in  th e  tr lenn lu m  1921-3 .
TABLE/
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TABLE 10 . Means, standard d e v ia t io n s  and c o e f f i c i e n t s
o f v a r ia t io n  o f  the th ree in fa n t  d e a th -r a te s .
Mean
Standard
d e v ia t io n
C o e f f ic ie n t  
o f  v a r ia t io n
A n te -n a ta l  
M o r ta lity 5 1 .0 8 6 .6 5 2 1 .41
N eo -n a ta l
M o r ta lity 3 0 .5 4 3 .5 0 1 1 .45
P o s t -n a ta l
M o r ta lity 38 .08 10 .92 28 .67
(a) C ou n ties . The r e s u l t s  for  c o u n tie s  w i l l  he consid ered  
f i r s t .  In Table 10 are g iven  the mean d e a th -r a te s , th e ir  
standard d e v ia t io n s  and c o e f f i c i e n t s  o f v a r ia t io n . C a lcu la ted  
per 1000 b ir t h s ,  the p o s t -n a ta l  d ea th -ra te  o f in fa n ts  i s  
liig iie st, and, both  a b s o lu te ly  and r e la t iv e  to  i t s  mean v a lu e ,  
the most v a r ia b le .  The average a n te -n a ta l d ea th -ra te  i s  much 
lower than t h i s ,  and i s  a l s o  l e s s  v a r ia b le . Ttie n e o -n a ta l  
death-rate  I s  lo w e st  o f a l l ,  n o t o n ly  in  i t s  mean v a lu e , but 
a lso  in  i t s  d is p e r s io n  t lir o u ^ o u t the cou n try . T his comparison  
of a v era g es , however, o b v io u sly  g iv e s  a wrong im pression  o f  
the fo r c e  o f m o r ta lity  a t th e se  p e r io d s . The s t i l l - b i r t h  
rate i s  e a lc u la te d  on a l l  deaths which occur in  the th ree  
months b e fo re  f u l l  t im e , as v /e ll as th o se  occu rrin g  d u rin g  
labour but b e fo re  th e  ch ild  i s  born; the neo-naGax death — 
is  (roughly) con fin ed  to the f i r s t  month a i t e r  b lru h , and 
remainder o f th e  in fa n t  d ea th -ra te  i s  spreaa over the remctxni j^./  ^
eleven months of th e  year; so  th a t i f  th e se  sépara ue moi. uw.xx Uj 
rates be reckoned approxim ately as d e a th -r a te s  per 1000 bi^ uliL^  
pgr aiinuTn  ^ the m o r ta lity  experienced  in  the sh ort p er io d  
succeeding b ir th  I s  360 per 1000 b ir t h s ,  th e  a n te -n a ta l  
m orta lity  124 per 1000 , and 40 per 1000 per annum in th e  
remainder/
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remainder o f in fa n t  l i f e #  (These f ig u r e s  are on ly  crude 
approximations to  th e  tr u th , as th ey  are, based on th e  f a l s e  
assumptions th a t  th e  frequ en cy  d is t r ib u t io n s  of th e se  deaths  
at the th r ee  p e r io d s  o f  l i f e  are rec ta n g u la r  and do n o t overlap  
one another; b u t th ey  are s u f f i c i e n t  to dem onstrate th a t the  
force of m o r ta l i t y ,  th e  d e a th -r a te  per u n it  o f  t im e , in  th e  
period im m ediately  subsequent to  b ir th  i s  about th r ee  tim es as 
great as th a t  in  the th r ee  months p reced ing  b ir th  and about nint 
times as h igh  as th a t  w hich occurs l a t e r  in  th e  f i r s t  year of  
l i f e . )
The crude c o r r e la t io n  c o e f f i c i e n t s  betw een th e se  
three d e a th -r a te s  and the fa c to r s  b e in g  con sid ered  in  r e la t io n  
to them are g iv en  in  Table 11*
TABLE 1 1 . C o e f f ic ie n ts  o f c o r r e la t io n  betw een each o f  th e  
in fa n t  death  r a te s  and c e r ta in  in f lu e n t ia l  
f a c t o r s .
1.
Ant e-n a  ta ll 
m o r ta lity
2 .
N eo -n a ta l
m o r ta lity
P o s t -n a ta l
m o r t a l i t y
4* D eath -rate  in  fem ales ,15 -45  
5* M aternal m o r ta l i ty  r a te
6. P uerperal s e p s is  d e a th -r a te
7. M aternal d e a th -r a te  l e s s
s e p s is  *
8# Per cent# l i v i n g  more than 
two per room 
9* Dom estic serv a n ts  per 1000 
p o p u la tio n .
,591+ .087
.5 0 8 4 .0 7 6  
..0554^.105 





.1 3 3 + .1 0 1




.8 1 7 4 .0 3 4
.4 92+ .078
.4 8 8 4 .0 7 8
.3 1 0^ ,095
.6534^059
.7 8 4 4 .0 4 9
From th e s e  i t  v/ i l l  be  noted  th a t  the h e a l Lh o f mo'--nw- 
is  most c lo s e ly  r e la te d  to  th e  p o s t -n a ta l  d e a th -r a te , l e s s  so  
with the n e o -n a ta l d e a th -r a te  and l e a s t  o f a l l  w ith  the sti-Lj.— 
birth  r a te .  With ©acii of th e  d e a th -r a te s , th e  c o r r e la t io n s  or< 
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The t o t a l  m o r ta lity  r a te  o f  women in  c h ild b e a r in g , 
cu riou sly  enough, shows but l i t t l e  d if fe r e n c e  in  i t s  r e l a t io n ­
ship w ith  th e  th r ee  groups o f  in f a n t i l e  d e a th s , a r e s u l t  
which, i f  the m aternal m o r ta lity  r a te s  were an e x a c t index o f  
the s t a t e  o f  o b s t e t r i c a l  su p e r v is io n , would im m ediately  lead  
to the s u s p ic io n  th a t  an in d ir e c t  a s s o c ia t io n  due t o  some 
other fa c to r  had produced th e  r e s u l t .  But i f  th e  m o r ta l ity  
due to  puerpe& al s e p s is  be exclu d ed , the remainder o f the  
d ea th -ra tes o f women in  c h ild b e a r in g  becomes l e s s  a s s o c ia te d  
with the death  r a te s  o f in fa n ts , as age advan ces. In  a l l  
in stan ces the c o e f f i c i e n t s  are s i g n i f i c a n t ,  bu t th e  r e l a t io n ­
ship w ith  s t i l l - b i r t h s  i s  h ig h e s t  and th a t  w ith  the p o s t ­
n ata l death  r a te  lo w e s t . Comparing th e  c o e f f i c i e n t s  w ith  
those fo r  h e a lth  o f th e  m other, th e  c o e f f i c i e n t s  in v o lv in g  
maternal h e a lth  a r e , w ith  s t i l l - b i r t h s ,  low er than fo r  th o se  
with the in d ex  used  fo r  the a v a i l a b i l i t y  o f  o b s t e t r ic a l  
a ss is ta n c e ;  b u t, in  the n e o -n e ta l  and p o s t -n a ta l  death  r a t e s ,  
maternal h e a lth  shows h igh er  c o r r e la t io n s  than does the death  
rate  o f  women in  c h ild b e a r in g .
W ith e x te r n a l environm ental and s o c i a l  c o n d it io n s  
there i s  no s ig n i f i c a n t  r e la t io n s h ip  w ith  the a n te -n a ta l  
death - r a t e ,  b u t f a i r l y  high and c e r ta in ly  s ig n i f i c a n t  
r e la t io n s  w ith  b o th  the n e o -n a ta l and p o s t -n a ta l  m o r t a l i t i e s ,  
the p o s t -n a ta l  r a te  showing a s l i g h t l y  c lo s e r  a s s o c ia t io n  
w ith both  in d ic e s  o f  environment than does the n e o -n a ta l death  
r a te .
A l l  the v a r ia b le s  we are s tu d y in g  in  r e la t io n  to  th e
M o r ta lit ie s  o f in fa n cy  a r e , as w i l l  be gathered  from the  
c o e f f i c i e n t s  c o l le c t e d  in  T able 12 , in te r r e la te d  t o  some 
e x te n t , environm ent and th e  g e n e r a l h e a lth  o f  women f a i r l y  
closely/:. ■ hi.: y '.nx , y:.y v -.l
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close ly ,  m atern a l m o r ta lity  s i g a i f  i c a i i t ly  w ith  m aternal h e a lth  
and only s l i g h t l y  w ith  environm ent, whereas the r e a l  c r i t e r io n  
of o b s t e t r ic a l  f a c i l i t i e s  ( i . e .  d ea th s in  c h ild b e a r in g  l e s s  
puerperal s e p s is )  i s  l e s s  c o r r e la te d  w ith  m aternal h e a lth  than  
is  the t o t a l  m atern al m o r ta lity  r a t e ,  and n o t a t a l l  w ith  
environment. A cco rd in g ly  i t  seems of in t e r e s t  and im portance 
to a sc e r ta in  th e  e x te n t  to  v/hich each o f  th e se  fa c to r s  is  
related  to  th e  in fa n t  death  r a te s  when due a llow ance has been  
made for  any in d ir e c t  a s s o c ia t io n  which may be in trodu ced  by 
the c o r r e la t io n  among th e  v a r ia b le s  th em selves ; i . e .  to  
calcu late the c o e f f i c i e n t s  o f  p a r t ia l  c o r r e la t io n  between each  
of the in fa n t  death  r a te s  and any one o f  th e se  fa c to r s  f o r  
constant v a lu e s  o f  th e  rem ain ing tw o. In  deducing th e  p a r t ia l  
c o r r e la tio n s , the number o f  dom estic  serv a n ts  per 1000 
population has been taken  as the measure o f  environm ent. The 
resu lts  are c o l le c t e d  in  Table 1 3 .
table 1 5 . C o e f f ic ie n t  of p a r t ia l  c o r r e la t io n .
14.59 -  .1 9 5 + .0 9 9  R é . 5^ -  .159+ .100  "’^ 34.5^ » .5 2 4 + .0 7 5  ^/
5 -5 .4 9  = .404+ .086^  ^ 25 .4^  -  .3 0 9 + .0 9 5 ' ">^5.49 = ,3 4 8 + .0 9 0
5 .^ 4 5  = .0 5 0 + .1 0 3  5 9 . 4 5  »-.417+ .,085 v 5 9 . 4 5  — .3V 8+.088
The su b sc r ip ts  are:
i. : fcSs'f Î : saéïnS
These c o e f f i c i e n t s  s u f f ic e  t o  show t h a t ,  o-j. 
those in v e s t ig a te d  h ere , the im portant fa c to r  in  d eterm in in g  
s t l l i .-b lr th  m o r ta l ity  i s  the q u a l ity  o f  o b s t e t r ic a l  a ia  in  c m u i-  
t ir th . M aternal h e a lth  shows a s l i g h t  but in s ig n if ic a n t  p o s i t iv e  
i’c la t io n sh ip , and environm ent none a t  a l l .
The n e o -n a ta l death  r a te  shows about eq u a l 
R elationship w ith  environment and th e  m aternal m o r ta l ity  r a te s  in  
Ghl Id b earin g /
 ^ See Appendix
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ohildbearlzig; bu t th e  h e a lth  o f  th e  m other I s  n o t  s i g n i f i c a n t l y  
rela ted  to  th e  m o r ta l ity  r a te  a t t h i s  p eriod  o f  in fa n t  l i f e .
The p o s t - n a ta l  death  r a te  i s  moat c lo s e ly  connected  
with v a r ia t io n s  in  th e  h e a lth  o f  women and somewhat l e s s  so  
with both environm ent and th e  t o t a l  m aternal m o r ta lity  r a te  in  
childbed. I t  w i l l  a l s o  be noted  th a t  th e  p a r t ia l  c o r r e la t io n  
between th e  p o s t -n a ta l  death  r a te  and th e  c h ild b e a r in g  
m orta lity  r a te  fo r  co n sta n t v a lu es  o f environment and m aternal 
health i s  Of th e  same order o f  magnitude as th a t  found f o r  both  
the n e o -n a ta l and th e  s t i l l - b i r t h  r a t e .  That th ere  sh ou ld  be  
such a h igh  r e s id u a l  c o r r e la t io n  w ith  th e  m o r ta l ity  o f women in  
childbearing and th e  in fa n t death r a te  a^ t h i s  s ta g e  of l i f e  f /
" Iis  c e r ta in ly  co n tra ry  to  what would have been p r e d ic te d . We 
should exp ect th a t  the e f f e c t s  on th e  m o r ta lity  o f  in fa n ts  o f  
the q u a lity  o f  th e  a s s is ta n c e  a fford ed  to  women w h ile  pregnant 
should d ila in ish  as th e  age of the in fa n t  in c r e a se s ;  but from the  
resu lts  i t  would appear th a t  th is  i s  n o t s o . There are two 
p o s s i b i l i t i e s ,  however, which must be borne in  mind in  t h i s  
connection. (1 ) In  p la c e s  v/here many women lo s e  t h e ir  l i v e s  in  
childbed, many more are rendered in v a lid s  fo r  a tim e from the  
e ffe c ts  o f  cau ses which th e y  managed to  su r v iv e , but w hich k i l l e d  
others, and because o f  t h i s  many in fa n ts  must be deprived  of 
proper m aternal ca re . (2 ) The t o t a l  death r a te  o f  women in  
pregnancy and p a r tu r it io n  i s  b eing  used here as a measure o f  th e  
quality o f  th e  a s s is ta n c e  provided fo r  the mother during pregnancy 
in  lab ou r; b u t , as has a lrea d y  been p o in ted  o u t, i t  i s  o n ly  a 
Rough measure o f  t h i s  f a c t o r ,  and we must not overlook  the f a c t  
^hat i t  may e q u a lly  w e l l  serv e  as a measure o f  some o th e r  f a c t o r  
uhioh is  a s s o c ia te d  not on ly  w ith  d ea th s  o f  women in  ch ild b ed , 
a lso  w ith  some causes o f  in fa n t  deaths,. For in s ta n c e  in  th e
present/
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present c a se , i t  m ight be su g g ested  th a t, some in fa n t  d ea th s l a t e  
in the f i r s t  year o f  l i f e  may be dependent on th e  ea se  w ith  
which com petent m ed ica l a s s is ta n c e  can be obtained:. Oases su ch  
as these can e a s i l y  be adduced. H ere, th en , i t  is . q u ite  
p ossib le  th a t  th e  c o r r e la t io n  may sim p ly  dem onstrate a r e l a t io n ­
ship between d ea th s which are p rev en ta b le  by t im e ly  m ed ica l  
in terv en tio n . B u t, b e fo re  c o n s id e r in g  e ith e r  of th ese  
p o s s i b i l i t i e s ,  i t  seems a d v isa b le  to  enqu ire i f  s im ila r  r e s u l t s  
would be produced by ta k in g  the m o r ta lity  r a te s  in  ch ildbed  
from causes other than pu erperal s e p s is  as in d ic a t iv e  o f  
v a r ia tio n s in  the a v a ila b le  o b s t e t r ic a l  f a c i l i t i e s .  C onsequently  
the p a r t ia l  c o r r e la t io n s  have been r e c a lc u la te d  u s in g  t h i s  
variable in s te a d  of th e  t o t a l  m aternal m o r ta l ity  r a t e ,  and 
these are g iv en  in  Table 14#
TABLE 1 4 . C o e f f ic ie n ts  of p a r t ia l  c o r r e la t io n  .
* 1 4 .7 9  = *172+ .099 ? 2 4 .7 9 -  .1 5 5 + .1 0 1 "*54.79 = .5 5 2 + .0 7 1 '
B .7 .4 9  = .5 4 6 ^ .0 7 2 ' 1^27.49 — .4 2 4 + . 084 ^ 3 7 .4 9 » .194^ .009
b .9 .4 7  = - .0 2 1 + .1 0 3 " 2^9 «47 —— o4 6 8 + .0 8 0  \ "*39.47 ®—.3 5 6 + .090
The su b s c r ip ts  are :
1 = A n te -n a ta l m o r ta lity  4 = Death r a te  f e m a le s ,15-45
2 -  N eo -n a ta l "
3 = P o s t -n a ta l  " 7 » Death r a te  from causes in
ch ild b e a r in g  l e s s  pucrpera: 
s e p s i s •
9 » Dom estic se r v a n ts  per 1000 
p o p u la tio n .
From th e se  i t  w i l l  be seen  th a t  the c o e f f i c i e n t s  
involv ing  t h is  p o r tio n  o f  the m aternal death  r a te  are now 
higher in  both the a n te -n a ta l  and n e o -n a ta l m o r t a l i t i e s , but  
With the p o s t -n a ta l  m o r ta l ity  the c o r r e la t io n  has now no 
s t a t i s t i c a l  s ig n i f ic a n c e .  I t  may be concluded, th e n , th a t  the  
p rovision  o f a s s is ta n c e  to  pregnant and p a r tu r ie n t  women i s  in
co u n tie s /
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counties r e f l e c t e d  on the s t i l l - b i r t h  r a te  and s l i g h t l y  l e s s  so  
on the n e o -n a ta l m o r ta lity  r a t e ,  and that a f te r  app rox im ately  
the f i r s t  month o f  l i f e ,  th e  e f f e c t s  o f  t h i s  fa c to r  cease  to  
have any s i g n i f i c a n t  in f lu e n c e  on th e  death r a te s  o f  in f a n t s .
Among in fa n ts  born a l iv e ,  i t  i s  to  be noted th a t  
environment p la y s  a g rea ter  p art e a r ly  in  l i f e  than does th e  
health of th e  m other, which a t t h i s  p er iod  o f in fa n cy  i s  
apparently of no g rea t im portance, whereas a f t e r  the n e o -n a ta l  
stage o f  l i f e  has been passed , th e  h e a lth  of th e  mo th er would 
appear to  take s l i g h t  precedence over e x te r n a l environm ental 
in flu en ces .
F in a l ly  i t  rem ains to  be determ ined 7/hat la  th e  sum 
to ta l e f f e c t  of th e se  th ree  v a r ia b le s  on the death r a te s  a t each 
of these th ree  p e r io d s  of in fa n t l i f e .  A dopting Y u le’ s (1922) 
n ota tion , the m u lt ip le  c o r r e la t io n  c o e f f i c i e n t s  betv/een each  o f  
the in fa n t death  r a te s  and th e se  th ree  fa c to r s  have been 
ca lcu la ted  and are given  in  T able 15 .
TABLE 15 . C o e f f ic ie n ts  of m u lt ip le  c o r r e la t io n .
R 1 .4 5 9  = .4 0 5 1 .0 8 6
2 .4 5 9  = .5 5 6 1 .0 7 1
5 .459  -  ,698+ .055?
The c o e f f i c i e n t  i s  s m a lle s t  fo r  th e  s t i l l - b i r t h  r a te ,  s l i g h t l y  
tmglier fo r  the n e o -n a ta l death r a te  and g r e a te s t  fo r  the p o s t ­
natal death r a t e .  A s im ila r  r e s u l t  i s  ob ta in ed  i f ,  in s te a d  of  
using the t o t a l  m aternal m o r ta lity  r a te , we u se  th e  death r a te s  
fRora a l l  ch ild b ed  cau ses l e s s  pu erperal s e p s i s .  These are g iven  
iu Table 1 6 .
table 1 6 . C o e f f ic ie n ts  o f m u ltip le  c o r r e la t io n .
§ 1 .4 7 9  = *485±.079
2 .479  " .5 85+ .068
I 3 .479  a .681+ .055  
An in s ig n if ic a n t  in c re a se  r e s u l t s  in  th e  t o t a l  
« o e ff io le n ts /
*  See Appendix , -
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a nu.c o e f f ic ie n t s  fo r  the s t i l l - b i r t h  and n e o -n a ta l m o r ta l ity ,  
an eq u a lly  i n s ig n i f i c a n t  d ecrease  w ith  the p o s t -n a ta l  death  
rate •
Assum ing th a t  v a r ia t io n s  in  each o f  th e se  th ree  
variab les are ca p a b le  o f  b e in g  to  a g r ea t e x te n t  e lim in a te d ,  
in the case  o f  environm ent by s u ita b le  a d m in is tr a tiv e  m easures 
and in the rem ain in g  two, the h e a lth  o f  the mother and th e  
qu ality  o f  a s s is t a n c e  provided fo r  th e  mother a t  the b ir th  oC 
the c h ild , by organ ised  m ed ica l e f f o r t s  o f  c o n tr o l, th e se  
r e su lts  show th a t  l e a s t  o f  a l l  can be hoped fo r  by improvement 
of th ese  fa c t o r s  in  the case  o f  s t i l l - b i r t h s ,  somewhat more 
with n e o -n a ta l death s and most o f  a l l  w ith  the p o s t -n a ta l  death  
ra te . A lthough t h i s  i s  by no means a com plete c a ta lo g u e  o f  a l l  
the co n d itio n s  in f lu e n c in g  in fa n t l i f e ,  ahd a lthou gh  th e  
variab les used  h ere  are, a t  th e ir  b e s t ,  but im p erfect m easures 
of the fa c to r s  we w ish  to  in v e s t ig a t e ,  th ese  r e s u l t s  f u l l y  
demonstrate th a t  th e r e  i s  s t i l l  a problem to  b e  so lv e d . By 
e lim in atin g  f lu c tu a t io n s  in a l l  o f th e se  th ree  im portant 
fa c to r s , the v a r ia t io n s  in  th e  m o r ta l i t ie s  o f  in fa n cy  can on ly  
te  reduced in  the case  o f s t i l l - b i r t h s  by 12 per c e n t , n e o -n a ta l  
deaths 19 per c e n t and p o s t -n a ta l  deaths 27 per c e n t . Even i f  
th is cou ld , th e r e fo r e , be e f fe c te d  th ere  would s t i l l  remain  
appreciable d i f f e r e n c e s ,  presumably determ ined by m easurable  
causes, in  th e  r a te s  o f m o r ta lity  in  d i f f e r e n t  p a r ts  o f  the  
country,
(t) County boroughs. S in ce  data s im ila r  in  a l l  r e s p e c ts  to  
tbose a lre a d y  examined fo r  c o u n tie s  are  a v a i la b le  fo r  the  
separate county boroughs o f  England and W ales, the v/hole s e r ie s  
con stan ts has been r e c a lc u la te d  fo r  th e se  d i s t r i c t s  in  
1921^3 fo r  purposes o f comparison#
The/
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The nisan death  r a te s  a t each  o f  th e  th ree  p er io d s o 
infant l i f e -  and th e  v a r ia b i l i t y  in  the d is t r ib u t io n s  through­
out the country  are g iven  in  T able 17 .
TABLE 1 7 . Means, standard d e v ia t io n s  and c o e f f i c i e n t s  o f  




d e v ia t io n
C o e f f ic ie n t  
of v a r ia t io n
A n te -n a ta l
m o r ta lity 5 5 .1 8 9 .7 5 2 7 .7 0
N eo -n a ta l
m o r ta lity 3 5 .2 7 5 .55 16 .62
P o s t -n a ta l
m o r ta lity 4 9 .5 2 15 .19 2 6 .6 5
Comparing th e se  f ig u r e s  w ith  tn o se  fo r  counvie^ , i^  
that a l l  th e  death  r a te s  are lilfÿ ier In la r g e  tov/ns i-han in  
country g e n e r a l ly , h a t th a t  the d if fe r e n c e  io  great  
case o f th e  p o s t -n a ta l  death  r a te .  In  county boroughs uhe 
rate a t t h i s  p er io d  I s  30 per c e n t , h igh er than in  c o u n t ie s ,  
whereas the s t i l l - b i r t h  r a te  i s  on ly  13 per c e n t, ana "he neo 
natal m o r ta lity  o n ly  9 per c e n t, h i^ ie r  than in  c o u n t ie s .  
Evidently, th e n , th e  c o n d itio n s  in  urban comffluni"ieo 
p r e ju d ic ia l to  in fa n t  l i f e  are r e f le c t e d  most c le a r ly  on the  
p o st-n a ta l death  r a t e ,  l e s s  so  on th e  a n te -n a ta l ,  and l e a s t  of 
a l l  on th e  n e o -n a ta l  death r a t e .  W ith r e # r d  to  v a r ia b i l i t y  in  
the r a te s  o f m o r ta l i ty ,  in  county boroughs th e  c o e f f i c i e n t s  o f  
varia tion  o f  th e  a n te -n a ta l  and p o s t -n a ta l  death  r a te s  are  
equal in  m a g iitu d e , whereas in  c o u n tie s  the p o s t -n a ta l  death^^ 
rate showed a s l i ^ t l y  g r ea ter  d isp e r s io n  than m e s t i l l - b i r t n  
ra te . H ie n e o -n a ta l d eath  r a te ,  both a b s o lu te ly  and r e la t iv e  to  
i t s  mean v a lu e , in  county boroughs i s  on ly  s l i g h t l y  more va. la o le  
in  co u n tie s*
TABLE/
-3 8 -
Table 18# C o e f f ic ie n t s  o f c o r r e la t io n s  between each  o f th e  
in fa n t  death  r a te s  and c e r ta in  in f lu e n t ia l  fa c to r  
in  county boroughs.
A n te-n a ta l
m o r ta lity
N eo -n a ta l
m o r ta lity
------------------- —  ....... „ -----------------------
P o s t -n a ta l
m o r ta lity
Death r a te  in  fe m a le s , #2414,070 .4 1 8 4 .0 6 1 .7 0 7 4 .0 5 7
15-45
Maternal m o r ta l ity .383+#064 .5 3 94 .066 .1 8 5 4 .0 7 2
r a te
Puerperal s e p s is
death  r a te
.2804 ,069 #1894.072 .1 5 3 4 .0 7 5
Maternal death  r a te #3194.067 #244+.# 070 #1004.074
l e s s  s e p s is '
Rooms per person - .1 1 4 4 .0 7 4 -.6 1 2 4 .0 4 7 - .9 7 1 4 .0 0 5  1
Domestic se rv a n ts  per 
1000 p o p u la tio n
- .1 7 1 4 .0 7 2 -#437 i#060 - .6 5 8 4 .0 4 2  I
i
The crude c o e f f i c i e n t s  o f c o r r e la t io n  betv/een the
three d iv is io n s  of th e  in fa n t  death r a te  and the v a r ia b le s
already r e fe r r e d  to  are g iven  in Table 18 . These r e s u lt s
compare very  w e l l  w ith  th ose  a lready found fo r  c o u n tie s , and,
althougii in  most in s ta n c e s  the c o e f f i c i e n t s  seem sm a ller , none
of the observed d if fe r e n c e s  i s  of any s t a t i s t i c a l  s ig n if ic a n c e
19, C o e f f ic ie n ts  of p a r t ia l  c o r r e la t io n s  in  county  
borouf
Tl4#59 = .1 5 6 + .0 7 3  *^24.59 « .173+#072 *^34.59 « #4914 .057
I ^15 .49  = # 5 5 9 4 .0 0 5  ^ 5 . 4 9  = o312£#067 *^35.49 ® .106jf#074
I T ig .45 =-#0504^.074 ^ 9  #45 = ;-.261jh.069 * ^ 9 .4 5  = -# 3 9 5 4 .0 6 o
X a . •The su b s c r ip ts  have th e  same meaning as th e  countries#
The c o e f f i c i e n t s  o f p a r t ia l  c o r r e la t io n  are given in  
Table 19# Here aga in  in  a l l  e s s e n t i a l  r e s p e c ts  t h i s  s e r ie s  of 
*^OQffioients a g rees w ith  th e  p rev iou s s e r ie s #
TABLE/
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TiiBLE 20 . C o e f f ic ie n t s  of m u lt ip le  c o r r e la t io n  in  county  
b or ou g îis . 
o
1 ,4 5 9  = ,308^ .067
^ 2 .4 5 9  = .4054 .062
^ 5 ,4 5 9  = .594jt.048
The t o t a l  c o r r e la t io n s  (T able 20) are a ls o  o f  the
same order o f  m agnitude and show the same d if fe r e n c e s  in  th e
three s e c t io n s  o f  th e  in fa n t  death  r a te  as th ose  a lre a d y  g iven
for c o u n t ie s . C onsequently  i t  would appear th a t a l l  o f  th e se
find ings g iv e  support to  th e  c o n c lu s io n s  p r e v io u s ly  reached ,
(c) Urban and r u r a l d i s t r i c t s .  In  urban and r u r a l d i s t r i c t s ,
returns of s t i l l - b i r t h s  are n ot a v a i la b le ,  but th e
s t a t i s t i c a l  c o n sta n ts  have been c a lc u la te d  fo r  th e  n e o -n a ta l
ard p o s t -n a ta l  death r a t e s .  As w i l l  be se en  frara Table 21 ,
TABLE 21 . Means, standard d e v ia t io n s  and c o e f f i c i e n t s  o f
v a r ia t io n  o f th e  in fa n t death r a te s  in  urban and 
r u r a l d i s t r i c t s .
Urban d i s t r i c t s R ural d i s t r i c t s  !
Neo-natal
m o r ta lity
P o s t -n a ta l
m o r ta l i ty
N eo-n ata l
m o r ta l i ty
P o s t -n a ta l  \ 
m o r t a l i t y  |
Mean 5 0 .8 1 3 8 .0 8 29 .55 3 1 .67  1
Standard d e v ia ­
t ion
4 .2 7 1 0 .18 4 .0 2 9 .42  1
C oeff ic ien t  of  
v a r i a t i o n




the r a te s  o f m o r ta lity  in  both p eriod s o f  in i  an lij -e  are n ighe  
in urban than in  r u r a l d i s t r i c t s ,  but th a t  each  o f  ohe deuth  
ï'ates o f th e s e  two aggrega tes of d i s t r i c t s  i s  low er than  in  
county borough s. Here aga in , however, i t  w i l l  be seen  th a t  the  
p o st-n a ta l d ea th  r a te  v a r ie s  more from town to  country than doe 
the n e o -n a ta l death  r a te .  Comparing county b o r o u ^ s  and rura_L 
d i s t r i c t s ,  th e  n e o -n a ta l r a te  is  15 per c e n t, h i^ ie r ,  b u t uiie 
p o s t-n a ta l death  r a te  in  county b o r o u ^ s  i s  56 per c e n t , h ig lier  
than/ .
.40'
than in  r u r a l d i s t r i c t s .  S im ila r ly  the aggregate  o f urban 
d h sln icts shows a n e o -n a ta l death r a te  5 p&r c e n t . ,  and a p o s t ­
natal r a te  20 per c e n t ,  h igh er  than in  r u r a l d i s t r i c t s .  Tlie 
c o e ff ic ie n ts  of v a r ia t io n  o f the n e o -n a ta l m o r ta lity  r a te s  tend  
be s l i g h t l y  g r e a te r  in  towns than in  r u r a l d i s t r i c t s ,  whereas tl 
v a r ia b il ity  in  the p o s t -n a ta l  death r a te  tends to  d im in ish  in  
passing from r u r a l d i s t r i c t s  to  la rg e  tow ns.
TABLE. 2 2 . C o e f f ic ie n t s  o f c o r r e la t io n s  betv/een the in fa n t  
death r a te s  and c e r ta in  in f lu e n t ia l  fa c to r s  in  
urban and r u r a l  d i s t r i c t s .
Urban d i s t r l e t s . j Rural d i s t r i c t s
The c o e f f i c i e n t s  o f  c o r r e la t io n  are g iven  in  Table 22 
From th e se  i t  appears th a t th ere  are no g rea t d if fe r e n c e s  from  
hie r e s u lt s  a lrea d y  foun d .
ÏABLE 23. C o e f f ic ie n ts  o f p a r t ia l  c o r r e la t io n .
(a) Urban d i s t r i c t s .
^ 2 4 . 5 9  = . 2 2 9 ^ . 0 9 7 ^ 3 4 . 5 9 . 5 5 2 + . 0 7 1
* ^ 2 5 . 4 9  = . 1 4 2  J : .  1 0 1 1 ^ 3 5 . 4 9 . 0 8 4 + . 1 0 2
' ^ 2 9 . 4 5  » - . 3 2 3 + . 0 9 2 ^ 3 9 . 4 5 m - * 2 6 0 + . 0 9 6
(b) Rural d i s t r i c t s
^ 2 4 . 5 9  = . 0 7 7 + . 1 0 2 ^ 5 4 . 5 9 C» . 1 9 8 + . 0 9 9
* ^ 2 5 . 4 9  = . 2 7 5 + . 0 9 5 " ^ 3 5 . 4 9 = . 4 3 7 + . 0 8 3
' ^ 9 . 4 5  = - . 3 4 1 ± . 0 9 1 ^ 5 9 . 4 5 m - . 4 5 4 + . 0 8 2
N eo -n a ta l P o s t -n a ta l N eo-nata l Î P o s t -n a t a l
m o r ta lity m o rta lity m o r ta lity p u r t a l i t y
Death r a te  in
fem ales 15-45 .5 66± ,070 .7721 .042 .4 2 3 1 .0 8 4 .587+.0G7
Maternal m ort­ 1
a l i t y  r a te .308j^. 093 .3 4 1 1 .0 9 1 .5 8 3 1 ,0 8 8 1 .5 2 8 1 ,0 7 4
Puerperal se p -
slh death r a te .043^ .103 .1 5 1 1 ,1 0 0 .IB O l. 100 .372+ .089
Maternal death j
rate l e s s j
sep s is .4 4 0 1 .0 8 3 .3 7 7 1 ,0 8 8 .5 8 1 1 .0 8 8 .uoo+.Ooa 1
Rooms per !
person - .5 2 9 1 .0 7 4 - .7 7 5 1 ,0 4 2 -.5 1 6 1 .0 7 5 -.7 4 5 1 .0 4 6  j
Domestic s e r -
vants per j
100 popula­
tio n . - .5 7 6 1 ,0 6 9 - .6 4 8 1 .0 6 0 -.4 9 7 1 .0 7 7 -.6 2 9 1 .0 6 2
The/
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The c o e f f i c i e n t s  of p a r t ia l  c o r r e la t io n , however, 
(Table 23) do show some d i s t in c t  d i f f e r e n c e s .  C onsider f i r s t  
the n e o -n a ta l d ea th  r a te s ,  in  b oth  urban and r u r a l d i s t r i c t s  
there i s  a p o s i t iv e  and s ig n if ic a n t  c o r r e la t io n  w ith  the index  
of environm ent, and th e se  are o f th e  same order o f magnitude as 
already found b oth  fo r  c o u n tie s  and county boroughs. A lso  in  
both a g g reg a tes  o f d i s t r i c t s  the h e a lth  o f  th e  mother shows no 
s ig n if ic a n t  r e la t io n s h ip  w ith  the death  r a te  a t  th is  p er io d  of 
l i f e .  With th e  t o t a l  m aternal m o r ta lity  r a te , however, the  
c o e f f ic ie n t  fo r  r u r a l d i s t r i c t s  i s  b a r e ly  s ig n i f i c a n t ,  and t b a t  
for urban d i s t r i c t s ,  a lthough  p o s i t iv e ,  i s ,  w ih i regard to  i t s  
probable e r r o r , q u ite  in s ig n i f i c a n t .  These r e s u l t s , th e r e fo r e ,  
contrast w ith  th e  p r e v io u s  f in d in g s .  With th e  p o s t -n a ta l
death r a t e s ,  d i f f e r e n c e s  are a l s o  n o t ic e a b le .  In urban 
d is tr ic t s  a l l  the c o e f f i c i e n t s  agree w ith  what has a lread y  
been fou n d . The index o f m aternal h e a lth  shov/s th e  h i p e s t  
co rr e la tio n , environm ent a sm aller  but app arently  s ig n i f i c a n t  
c o r r e la t io n , and th e  m o r ta l ity  r a te  o f women in  ch ildbed  no 
r e la t io n sh ip . In  r u r a l d i s t r i c t s ,  on the other hand, 
environment would seem t o  p lay  a la r g e r  p art than th e  h e a lun 
of the m other, w hich shows a p o s i t iv e  but s t a t i s t i c a l l y  
in s ig n if ic a n t  c o r r e la t io n , whereas a d e f i n i t e l y  s ig n if ic a n t ,  
p o s itiv e  c o r r e la t io n  i s  found w ith  th e  m aternal m o r ta lity  
rate in  c h ild b e a r in g , A r e s u lt  s im ila r  to  t h i s  was x ound j.o.l 
co u n tie s , bu t when, in s te a d  o f  the t o t a l  m aternal m o r ta lity ,  
the death r a te  from cau ses in  ch ild o ed  other than p u eü p eia l 
sepsis was taken as the index o f m edical care o f  women in  
pregnancy and a t  c h i ld b ir th ,  the f i n a l  c o r r e la t io n  became 
t ^ l g n i f l e a n t ,  C onsequently a l l  l iie  p a r t ia l  c o r r e la t io n s  
been r e c a lc u la te d  in  county boroughs and in  urban and
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rural d i s t r i c t s .  There are  given in  Table 24, 




d i s t r  lo t s
R u ra l
d i s t r i c t s
'*’24.79 .1 9 1 ± .0 7 2 .180± .100 .083^ .102
‘*27.49 .2 2 1 ± .0 7 1 .378 i,.088 .285^ .095
■*29.47 -.252.t_.070 - .3 6 6 ^ .0 8 9 - .3 4 2 ^ .0 9 1
**34.79 .498^ .050 .540^ .073 .25G±.097
T37.49 .036jt.074 .241jt_.097 .324j:_.092
■*39.47 -.391jt,.063 -.282_±_.095 -.436_t.083
In  cou n ty  b orou gh s, i t  w i l l  b e  seen  t iia t  no d i f f eicence 
is mad e in  any o f  th e  c o e f f i c i e n t s  by s u b s t i t u t in g  t h is  s e  conn 
index o f m e d ic a l c a r e .  In  urban d i s t r i c t s ,  th e  n e o - n a ta l  d ea th  
rate now shov/s a s i g n i f i c a n t  p o s i t i v e  c o r r e la t io n  w ith  I h l s  
index, and th e  r em a in in g  two f a c t o r s ,  environm ent ana h e a lth  oj_ 
the m other, show no s i g n i f i c a n t  changes in  t h e ir  r e l a t i o n s h i p s . 
^ itli the p o s t - n a t a l  d ea th  r a t e ,  th e  c o r r e la t io n  w ith  t h i s  sov, .,n\. 
index of th e  q u a l i t y  o f o b s t e t r i c a l  s u p e r v is io n  i s  g r e a te r  than  
that found by u s in g  th e  t o t a l  m atern a l m o r ta l i ty  r a t e ,  a lth o u g h  
It s t i l l  d oes n o t  r e a c h  th e  custom ary standard  o f  s ig n i f i c a n c e ,  
la  ru ra l  d i s t r i c t s  th e  c o r r e la t io n s  in v o lv in g  th e  n e o -n a ta l  
death r a te  do n o t  d i f f e r  s u b s t a n t ia l ly  from th e  r e s u l t s  a ir  ex.  ^
found; but th o s e  in v o lv in g  th e  p o s t - n a t a l  death  r a t e  show some 
s lig h t  change. The c o r r e la t io n  w ith  th e  m easure o f  m a tern a l 
W i t h  has b een  r a i s e d ,  but n o t to  any s ig n i f i c a n t  d eg ree ; unciu 
'^dth environ iaent rem ain s unchanged; b u t th e  a s s o c ia t io n  wium t_ e^ 
death r a te  o f fe m a le s  from ch ild b ed  ca u ses  o th er  th a n  s e p s i s ,  
although somewhat low er th an  t h a t  w h ich  was found va rh  th e  t o r a l  
Maternal m o r t a l i t y  r a t e ,  i s  s t i l l  q u ite  s ig n i f i c a n t  w iuii re  gar a 
0^ I t s  p rob ab le  erro r»  Com:paring th e  c o r r e la t io n s  w ith  t h is
factor/
"45.
factor in  the th r ee  aggregates of d i s t r i c t s ,  th ere  seems to  be 
a d e f in ite  ten dency fo r  i t s  va lue t o  in c re a se  as we pass from  
tlg jily  u rb an ised  com munities to s c a t te r e d  r u r a l  d i s t r i c t s .  A 
series o f  r e s u l t s  such as t h i s  w ould , th e r e fo r e , lea d  t o  th e  
suspicion  th a t  t h i s  index o f  th e  m ed ica l su p e r v is io n  o f  
pregnant amd p a r tu r ie n t  women was a lso  in d ic a t iv e  o f  some other  
factor in f l u e n t i a l  in  in fa n t l i f e .  I t  has been su ggested  
previously  t h a t ,  as t h i s  death  r a te  i s  dependent on the  
proximity t o  m ed ica l c a re , a r e la t io n s h ip  such as t h is  miglit 
arise where, in  any group o f  d i s t r i c t s ,  a p art o f  the death  
rates depended on the r a p id ity  w ith  w hich competent m ed ica l 
s k i l l  could be summoned. The trend o f  t h is  s e r ie s  o f  
c o e f f ic ie n ts  seems to  be s u f f i c i e n t l y  d e f in i t e  to  j u s t i f y  th e  
assumption that, some such ex p la n a tio n  may s u f f i c e .  I f  i t  be 
true, th en  i t  le a d s  t o  the co n c lu sio n  th a t in  r u r a l  
com iunities th ere  i s  some p o r tio n  o f  th e  p o s t -n a ta l  death  
rate o f  in fa n c y , due presumably to  acu te  c o n d it io n s , which  
could be p reven ted  by th e  tim e ly  a r r iv a l  o f  m ed ical a s s is ta n c e ,  
and th a t d ea th s such  as th e se  form an in s ig n if ic a n t  p art of the  
death r a te s  in  urban com m unities. 
table 25 , C o e f f ic ie n ts  of m u ltip le  c o e r e la t io n .
Urban Rural
^ 2 .4 5 9 ,632± ,062 ,568±..070
K3 .4 5 9 ,7 90± .039 ,749^ .045
The c o e f f i c i e n t s  o f m u lt ip le  c o r r e la t io n  fo r  th e  tw< 
death r a te s ,  neo—n a ta l  and p o s t -n a ta l ,  in  urban and r u i a l  
d is t r ic t s  are g iven  in  Table 2 5 . These agree very  w e l l  both  
^ i^th one another and w ith  those a lre a d y  found in  c o u n tie s  a^d 
county boroughs, the c o e f f ic ie n t s  b e in g  in  both ins.tan ces  
b i^ e r  fo r  th e  p o s t -n a ta l  than f o r  th e  n e o -n a ta l m o r ta lity
r a te s /
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rates.
These r e s u l t s  fo r  w id e ly  d i f f e r e n t  p a rts  o f  th e  
country are so  g e n e r a lly  c o n s is t e n t  one w ith  sm other, both  with  
regard to  s ig n  and m agnitude, th a t  the in fe r e n c e s  to  be drav/n 
frail them may be s ta te d  w ith  a reason ab le  degree o f  a ssu ran ce,
(1) A n te-n a ta l d e a th s , The a n te -n a ta l  death  r a te  i s  d e f i n i t e l y  
associated  w ith  th e  r a te s  o f  m o r ta lity  of mothers from causes  
of death p e c u lia r  to  c h ild b e a r in g , A r e se r v a t io n  must, however, 
be made in  th a t  th e  main s in g le  cause o f m aternal d ea th , 
puerperal s e p s i s ,  has no s ig n i f i c a n t  r e la t io n s h ip  w ith  tiie death  
rate at th is  p e r io d  o f  in fa n t l i f e .  The s iz e  o f  the c o r r e la t io n  
between th e  two r a te s  o f  m o r ta lity , however, i s  not o f the order  
of magnitude w hich v^ould lead  to  th e  b e l i e f  th a t  th is  was the  
only fa c to r  o f  im portance in  determ in in g  th e  h e ig h t o f  the at 111- 
birth r a te .  A lthough th e  r e s u l t s  seem to  j u a t i f y  th e  hope th a t  
the Increased a t t e n t io n  to  mothers during pregnancy and both a t  
and Gf te r  labour w i l l  be the means o f  red u cin g  some causes o f  
death of in fa n ts  in  a n te -n a ta l l i f e ,  the a c tu a l sa v in g  of in fa n t  
l i f e  a t th is  s ta g e  w i l l ,  in  p rop ortion  t o  the t o t a l ,  not be very  
gyoat. F u r th er , so  fa r  as our data can be t r u s te d , th e  h e a lth  
of the mother and d if fe r e n c e s  in  environment or s o c ia l  s ta tu s  do 
ûot, when a llow an ce has been-made fo r  v a r ia t io n s  in  the c h i ld -  
bearing m o r ta lity  r a t e s ,  appear to  have any in f lu e n c e  on the  
s t i l l - b i r t h  r a t e .  A lthough th ere  i s  a s ig n i f i c a n t  c o r r e la t io n  
with m aternal h e a lth , the p a r t ia l  c o r r e la t io n  c o e f f i c i e n t s  show 
bhat th is  i s  a secondary a s s o c ia t io n  due to  th e  f a c t  th a t both  
bhe a n te -n a ta l  death r a te  and the gen era l m o r ta l ity  o f wcmen of  
î’Qproductive ages are r e la te d  t o  th e  m o r ta lity  r a te s  o f  mothers 
in c h ild b e a r in g . These r e s u l t s  are in  accord w ith  th e  f in d in g s  
oi' Bruce Murray (1 9 2 4 ) . The comparison o f  the w eigh ts and 
len g th s/
- 4 5 -
lengths o f  th e  o f f s p r in g  o f prim lparous women in  th e  pre-wm .\ 
war and p ost-w ar p er iod s made by t h i s  author shows th a t  the  
health and n u t r i t io n  o f th e  mother during pregneinoy has no e f f e c t  
on the s ta te  o f  the n u tr i t io n  o f th e  in fa n t  a t  b ir t h ,  and th a t  
"the fo e tu s  l i v e s ,  l i k e  a tru e p a r a s it e ,  r e g a r d le s s  o f  the  
expense o f  th e  m other". I t  seems not unreasonable to  conclude, 
then, th a t e x te r n a l fa c to r s  a c t in g  on the m other do n ot a f f e c t  
the in fa n ta s  chance of s u r v iv a l p r io r  to  b ir th .  The c o e f f i c i e n t s  
of m u ltip le  c o r r e la t io n  show th a t  th e  sum t o t a l  e f f e c t  o f th ese  
three fa c to r s  on the a n te -n a ta l  death  r a te  i s  n o t v ery  la r g e ,  
and lead s to  th e  co n c lu s io n  th a t  a la rg e  p art o f  th is  death  r a te  
would s t i l l  rem ain, even i f  i t  were p o s s ib le  to  remove th e  
cond itions which th e se  in d ic e s  m easure, and which are p r e ju d ic ia l  
to the s u r v iv a l  o f th e  f o e tu s .
(2) N eo -n a ta l d e a th s . The n e o -n a ta l death  r a te  i s  a ls o  
s ig n if ic a n t ly  a s s o c ia te d  w ith  th e  death r a te s  o f  m others in  
ch ild b earin g , so  th a t  i t  seems j u s t i f i a b le  to  in fe r  th a t  some 
part of t h i s  e a r ly  m o r ta lity  i s  w ith in  the scope o f  an e n e r g e tic  
o b s te tr ic a l  s e r v ic e .  F u rth er , our r e s u l t s  show th a t a t  t h is  
stage o f  l i f e ,  changes in  environment seem to  be fa c to r s  of 
importance in  determ in ing th e  h e ig h t of th e  m o r ta lity  r a te .
This f in d in g  would appear to  be contrary to accepted  o p in io n .
Brend (1 9 1 7 ), comparing the average death r a te s  from n e o -n a ta l  
causes in  v a r io u s  groups o f  s o c ia l  c la s s ,  concludes th a t "tne  
Sfeat bu lk  of th e se  deaths are due to  some obscure in te r n a l  
derangement o f  normal p r o c e sse s  in  th e  mother or in fa n t  which  
e ith e r  independent o f  ex tern a l environment or are due t o  
some fa c to r  or fa c to r s  in  th e  e x te r n a l environment e q u a lly  
Gomiiion among a l l  c la s s e s  under a l l  c ircu m stan ces."  The f ig u r e s  
quoted by Brend do , however, show a r i s e  in  the n e o -n a ta l  
i^iortaiity/
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m ortality  r a te s  w ith  d escen t in  the s o c ia l  s c a le  a lthough  the. 
d ifferen ces  are not v e r y  g r e a t . But, as the p r e sen t a n a ly s is  
shows, th e  v a r ia t io n s  e x h ib ite d  in the m o r ta lity  a t  t h is  p eriod  
of l i f e  are n ot n e a r ly  s o  wide as th ose  shown by th e  p o s t - n a ta l  
death r a te .  C on sequ en tly , provided th e  c o r r e la t io n s  w ith  
so c ia l s ta tu s  were eq u a l, a s im p le  comparison of th e  mean v a lu es  
in d if fe r e n t  groups o f  s o c ia l  c la s s e s  w i l l  not show such s t r ih i iq  
d ifferen ces  w ith  the n e o -n a ta l as w ith  the p o s t -n a ta l  m o r ta lity  
rates. Our r e s u l t s  show th a t ,  in  s p i t e  o f  th e  low v a r ia b i l i t y  
in the n e o -n a ta l  m o r ta l ity , th ese  sm aller  v a r ia t io n s  are ah aost  
as in t im a te ly  connected  w ith  changes in  the e x te r n a l enviro im en t  
as are the w ider v a r ia t io n s  in  the p o s t -n a ta l  death r a t e s .  The 
only d if fe r e n c e  between the tvio i s  th a t fo r  equal changes in  
environment the n e o -n a ta l death  r a te  w i l l  not show a r e a c tio n  as 
extensive as w i l l  the p o s t -n a ta l  death r a te .  That i s ,  a lthou gh  
the c o r r e la t io n s  are alm ost équéüL, the c o e f f i c i e n t  o f r e g r e ss io n  
on environment o f  the n e o -n a ta l ra te  i s  lower than th a t  o f  the  
p o st-n a ta l r a t e .  That a r e la t io n  such as th is  should e x is t  so  
early in in fan cy  i s  by no means absurd. Even i f  i t  be true  
that a t  b ir th  in fa n ts  o f  a l l  s o c ia l  c la s s e s  are e q u a lly  l ik e ly  to  
survive i f  th e y  could be p laced under s im ila r  circulas tan ces a f te r  
b irth , i t  must be remembered th a t  the in fa n t has su ffe r e d  a 
sudden and com plete change in  i t s  mode o f  e x is t e n c e .  In  u te r o ,
^11 the fu n c tio n s  c h a r a c te r is t ic  of e x tr a -u te r in e  l i f e  had been  
performed f o r  i t  by th e  mother. I t s  food i s  p r e -d ig e s te d  and 
conveyed to  th e  fo e tu s  in  a form im m ediately a v a ila b le  fo r  
su ^ im lla tion , and a e r a tio n  o f  i t s  blood and th e  ex cre to ry  
processes are a l s o  c a rr ied  out by the p ^ cen ta l c ir c u la t io n  and 
ûot by the f o e t a l  organs th em se lves. But exam ination o f  the  
üimiiotio f lu id  has r ev e a le d  tra c es  o f f o e t a l  urin ary  c o n s t itu e n ts ,  
&ud/
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and in  o b stru cted  d e l iv e r y  meconiuiiL may be passed  from the f o e t a l  
bowel, so  th a t  in  a l l  p r o b a b ili ty ,  a t  term, f o e t a l  developm ent 
has reached a s ta g e  when th e  organs are capable of perform ing  
the fu n c tio n s  req u ired  o f  them in  a f t e r - l i f e .  A comparison o f  
the ex tra  and in tr a -u te r in e  environm ents, however, shows th a t  
iim ed la te ly  a f t e r  b ir th  a sudden d if fe r e n c e  o ccu rs. In  u t e r o , 
the fo e tu s  l i e s  bathed in  a f lu id  o f  alm ost uniform  (body) 
temperature, whereas a t  b ir th  i t  i s  e x p e lled  in to  a much co ld er  
atmosphere. And i t  i s  obvious th a t  the h e a t-r e g u la t in g  
mechanism can have had no previous t r i a l  o f  i t s  e f f i c i e n c y ,  as 
seems to be p o s s ib le  w ith  the h e a r t , k id n eys, and bow el. Thus 
i t  does not seem unreasonable to  suppose th a t ofle o f the im portant 
factors at t h i s  s ta g e  o f  l i f e  i s  th e  adequate c o n serv a tio n  o f  the  
body heat o f  th e  new-born c h i ld .  In  t h i s  con n ection , some 
resu lts  recorded  by L ouise M cllroy (1925) are of extreme in t e r e s t  
and importance in  dem onstrating the s e n s it iv e n e s s  o f the new-born 
bo changes in  environm ent. A s e r ie s  o f bab ies a t  b ir th  were 
cleaned w ith  o l iv e  o i l  in stea d  o f  by b ath in g , and i t  was found  
that th ese  l o s t  l e s s  w eight a f t e r  b ir th  than did th e  in fa n ts  who 
uere bathed in  the ordinary manner. Sven b e t te r  r e s u l t s  were 
found when, in  a d d itio n  t o  b e in g  o i le d ,  th e  in fa n t was 
transferred  to  a co t w ith  warm b lan k ets and hot water b o t t l e s .
These r e s u l t s  show th a t  th e  lo s s  o f  h ea t i s  an im portant
consid eration  t o  the in fa n t  a t  b ir th .  Thus i t  does n o t seeii
hiprobable th a t ,  as our r e s u l t s  show, d if fe r e n c e s  in  the 
environment in to  w hich an in fan t i s  born may be o f no sm all 
i-nportance. The h e a lth  and n u tr it io n  o f  th e  mother do n o t seem
"^0 be fa c to r s  o f such g r ea t moment in  determ in in g  th e  f a t e  o f Lhe
infant in  t h i s  e a r ly  s ta g e  o f  l i f e .  The c o e f f i c i e n t s  of 
lûultipie c o r r e la t io n  show th a t ,  to g e th e r , th e se  th ree  fa c to r s  can
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only account fo r  19 per c e n t , of the v a r ia b i l i t y  in  the neo­
natal r a te s  o f  m o r ta l ity . Here again  we must r e c o g n ise  th e  
existence o f  o th e r  fa c to r s  than th e se  determ ining th e  chance 
of su r v iv a l.
(5) P o s t -n a ta l  d e a th s . The causes o f  death in  p o s t -n a ta l  l i f e  
seem to be th o se  which are most amenable to  co n tro l by  
ad m in istrative m easures or organ ised  m ed ica l e f f o r t .  At t h is  
stage, the h e a lth  o f  th e  mother takes precedence over environm ent 
whereas the e f f e c t s  o f the o b s t e t r ic a l  a id  a fford ed  to  th e  
mothers in  c h ild b e a r in g  have by t h i s  tim e worn o f f .  I t  has 
also  been su g g e s te d , from a comparison o f  th e  r e s u l t s  found fo r  
large c i t i e s  and s c a t te r e d  r u r a l coLimunities, th a t in  the l a t t e r  
there i s  a p o r t io n  o f  the p o s t -n a ta l  death r a te , and th is  most 
probably due to  u rgen t c o n d it io n s , whichi could be removed i f  
medical a s s is t a n c e  were more r e a d ily  a v a i la b le .
I
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IV. TEE CAUSES OF STILL-BIETET.
In th e  o f l id h l  rep o rts  of t h i s  country th ere  i s  no
record o f  the causes o f  death  among s t i l l - b o r n  in fa n t s .  T able
26 has, how ever, been prepared from th e  adm irable s t a t i s t i c a l
returns o f th e  N etherlands t o  show th e  causes o f a n te -n a ta l
deaths in  th a t  cou n try . The f ig u r e s  are given s e p a r a te ly  fo r
males and fe m a le s , and th e  r a te s  o f  m o r ta lity  per 1000 b ir th s
and the p ercen tage  frequ en cy  o f  each o f  th e  causes o f  death  are
given to g e th e r . The b ir th s  and deaths on which th e se  r a te s
and fre q u en c ie s  are based r e la t e  to the tw elve years 1 9 1 1 -2 2 .
TABLE 26 . Showing th e  p ro p o rtio n a l frequency o f ,  and th e  
m o r ta lity  r a te  per 10,000 l iv e - b ir t h s  from  
s e v e r a l  causes o f s t i l l - b i r t h  in  the N etherlands  
1911 -22 .
M o rta lity Fre quency
Male Female Male Female
S y p h ilis 0 .5 8 0 .6 4 1 ,4 4 1 .8 1
Other g en era l d is e a s e s 0 .8 5 0 .7 9 2 ,0 5 2 ,2 1
o f the mother j
Hab 11 abor t  i  on 0 .3 6 0 .3 6 0 .8 9 1 .0 1
Albuminur ia 1 .42 1 .46 5 ,5 2 4 ,0 8
Traumatism and prolonged  
labour
0 .2 8 0 .2 5 0 .7 0 0 .6 9
Placenta p ra ev ia 2 .8 4 2 ,50 7 .02 7 .0 1
F oeta l d e fo r m it ie s 2 .4 8 2 .9 5 6 ,1 4 8 .27
I^emature b i r t h 7 .1 1 6 .04 1 7 .5 9 1 6 .93
D if f ic u l t  labour 4 .76 3 .5 2 11 .77 9 .3 1
Torsion and com pression 2 ,8 0 2 .0 4 6.92 5 .7 1
of the u m b ilic a l  cord
Foetal asphyxia 2 .3 0 1 ,95 5 ,69 5 .4 1
Ohclassif ied  causes 1 ,7 4 1 ,52 4 .3 1 4 .2 6
Ihlnown causes 1 2 .9 1 11 ,90 51 .95 5 5 ,55
A l l  causes 40 .42 55 .70 100 .00  
-  -  - .........— —
100 .00
A grave o b je c t io n  which i s  most obvious in  th e se  
^ifures i s  th e  la r g e  p rop ortion  o f  f o e t a l  deaths in  v/hidk the  
^eeth i s  r e g is t e r e d  from an unknown ca u se . The d e fe c t  i s  one 
p reven ts accu rate  comparison w ith  any f ig u r e s  c o l le c t e d  
a more accu rate  so u r c e , such as a h o s p i t a l ,  in  itnich th e
in v e s t ig a to r /
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in v estig a to r- in  'a l l  p r o b a b ility  w i l l  combine c l i n i c a l  
exam ination o f  th e  pregnant woman v/itli subsequent postm ortem 
exam ination o f  the dead-born fo e tu s .  The p rop ortion  o f deaths  
from unknown ca u ses in  th is  s e r ie s  i s  probably the r e s u l t  o f  
the two f a c t o r s :  (1) th at many o f  th e  women have n ot been seen  
by e ith e r  a d o c to r  or m idwife b efore  the in fa n t  v/as born, and
(2) th a t  postmortem exam inations are seldom , i f  e v e r , ca rr ied  
out in  g en era l p r a c t ic e .  I f  the d e fec t in  th e se  f ig u r e s  were 
s o le ly  due t o  th e  f a c t  th a t  in  a l l  th ese  ca ses  the mottier had 
not been a tten d ed  u n t i l  ^ t e r  th e  c h ild  was born, by 
d is tr ib u t in g  th e se  deaths from unknovm causes to  each o f  the  
known cause groups according to  th e  p ro p o rtio n a l frequency o f  
each o f  t h e s e ,  a f a i r  degree o f  com p arab ility  between th e se  
f ig u res  and more accu rate  s t a t i s t i c s  m ight be ob ta in ed . But 
sin ce  t h is  i s  n o t the s o le  cause o f  such a p rop ortion  o f  
unknown d ea th s , t h i s  procedure must ob v iou sly  by id io lly  
in a ccu ra te , s in c e  i t  would amount t o  th e  assm ip tion  th a t  a ir  
causes of f o e t a l  death  were eq u a lly  easy  to d iagn ose -  an 
extrem ely im probable assuiTiption, On th e other hand, th e se  
f ig u r es  are o f  some value as a g en era l guide to  the most 
important cau ses o f  f o e t a l  death in  a random sam ple o f  the  
t o t a l  p o p u la tio n . More accurate in v e s t ig a t io n s ,  due to  tocr 
se le c te d  n atu re o f  th e  m a te r ia l, norm ally a ffo rd  a b ia sse d  
view o f  the r e l a t iv e  importance o f  c e r ta in  causes o f  d ea th .
The type o f  s e l e c t io n  w i l l  depend on the source o f  th e  d^^a. 
H osp i ta l  s t a t i s t i c s  would be w e i^ ited  in  favour o f  f o e t a l  
deaths from cau ses which a t  the same time endan^ei uhe 1-L- e 
of th e  m other. Consejjuently th ese  causes which endanger o.ic; 
l iv e s  o f  b oth  mother and fo e tu s  in  u tero  w i l l  be over-rec^eoe^u- 
ed as cau ses o f  f o e t a l  death  as compared w ith  the frequ en cy  
p e r ta in in g /
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p er ta in in g  to  the g en era l p o p u la tio n ; whereas f o e t a l  death s  
,_due to  c o n d it io n s  proper to  Wie f o e t u s ,  which cause n e ith e r  
d isea se  in  th e  m other, nor d i f f i c u l t i e s  in  d e liv e r y  from  
d isp ro p o rtio n  betw een th e  p r e se n tin g  part and th e  m aternal 
p e lv is ,  w i l l  be u n d er-rep resen ted . That t h is  i s  the case c( 
be shown by a comparison o f  th e  prop ortion  o f  f o e t a l  deaths 
from a c o m p lic a tio n  such  as to r s io n  o f ,  or p ressu re  on th e  
u m b ilica l cord . This co n d itio n  w i l l  o f  i t s e l f  cause no 
d i f f i c u l t y  to  the m other, and con seq u en tly  should be under-  
rep resen ted  in  a h o s p ita l  p op u la tion  o f s t  1 1 1 -b ir th s . In  a 
recent rep o rt by H olland and Lane-Claypon (1 9 2 6 ), in  41 out 
of 1675 dead-born in fa n ts ,  the death was due p r im a r ily  to  
th is  co m p lica tio n . In the f ig u r e s  quoted here fo r  the 
N eth erlan d s, 5219 of th e  t o t a l  81 ,773  s t i l l - b i r t h s  were due. 
to  the same ca u se . In the former case th e  p ro p o rtio n , 
th ere fo re , i s  2 .4 5  per c e n t . ,  in  the l a t t e r  6 .30  per c e n t . ,  
that i s  more th an  double th e  p roportion  from t h i s  cause arc  
found in  th e  g e n e r a l p op u la tion  as corapared w ith  a s e le c te d  
h o sp ita l p o p u la t io n . The group com prising f o e t a l  deform ities  
does not o f f e r  the same grounds fo r  comparison, because, 
although many o f  th e se  are due to  hydrocephalus anu th e  
o b stru ctio n  r e s u l t in g  from the e x c e ss iv e  s iz e  o± u h h e a c .  ii. 
many in s ta n c e s  causes in te r fe r e n c e  w ith  xabour, Oohei 
d e fo r m itie s , such as c o n g e n ita l card iac m alform ations, v;ixn 
cause no o b s tr u c tio n  to  d e liv e r y ;  so  that c o n g e n ita l m al.
Îform ations w i l l  on ly  be included  under causes ox f o e t a l  
death which a l s o  e n d ^ e r  th e  l i f e  o f  th e  mother provided  
an e x c e s s iv e  p ro p o rtio n  of d e fo rm itie s  are th ose  cau sin g  
ob stru ctio n  t o  d e l iv e r y .  A c tu a lly  in  th e  Nether Ian us 
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per c e n t , whereas in  the Report by H olland and Lane-Claypon  
8.25 per c e n t , o f th e  t o t a l  s t i l l - b i r t h s  were from t h i s  cause. 
T able 27 has been quoted from th e se  authors to  show 
the d if fe r e n c e s  between the Dutch f ig u r e s  and th o se  c o l le c t e d  
in th e ir  e x te n s iv e  s p e c ia l  enqu iry . (The f ig u r e s  fo r  H olland  
re la te  t o  th e  years 1901-22.) The enormous ex ce ss  in  the  
h o sp ita l s e r i e s  o f  such causes as p la cen ta  p r a e v ia , p e lv ic  
m alform ations and m a lp r e se n ta t io n s , which are c o n d it io n s  
obviously  endangering both mother and c h i ld ,  th e  correspond ; 
:ing d e fe c t  o f such  c o n d it io n s  as p ressu re  and to r s io n  o f  
the cord, prem ature labour and asphyxia a t b ir th ,  w hich, as 
a r u le , o n ly  endanger the c h i ld ,  support the su g g e s t io n  th a t  
the data are n o t r e a l ly  in  par 1 m ateria  • We should  exp ect  
such a d if f e r e n c e  o f  c l a s s i f i c a t i o n  i f  th e  h o s p ita l  data  
r e a lly  in c lu d ed  an over-average proportion  o f labou rs in  
which the m other’s l i f e  was jeo p a rd ised , and need not 
a ttr ib u te  th e  whole o f  i t  to  more accu rate  d ia g n o s is . I f  
we are to  tr y  to  measure th e  advantage to be gained by th e  
foetus by c a r e fu l  su p e r v is io n  o f  the p a r tu r ien t during  
pregnancy and a t  la b o u r , i t  i s  su r e ly  b e t te r  to  err  on the  
side of under r a th er  than o v er—sta tem en t. Hence i t  i s  be uber 
1# e stim a te  th e  p rop ortion  o f  avo id ab le  causes o f f o e t a l  
a o r ta l i ty  on th e  b a s is  o f  gen era l p op u lation  s t a t i s t i c s ,  
fa u lty , no doubt, but not open t o  the su sp ic io n  -  as 
I n s t i tu t io n a l  record s c le a r ly  are -  th a t th e  r e l a t iv e  
frequency o f  fa c to r s  endangering both  mother ann c h i ld  i s
o v e r -s ta te d .
The t o t a l  s t i l l - b i r t h  r a te  in  H olland f  oi th e  
twelve years 1911-22 ( ir r e s p e c t iv e  o f  sex ) i s  3 .9 0  per 1000 
l iv e -b ir th s  compared w ith  a r a te  o f  3 .1 1  per 1000 liv e -b i^ u h ^  
for England and Wales (1921-3) .  In  view  o f  the sm a ll 
d iffe r e n c e /
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d ifferen ce  in  th e  a n te -n a ta l lo s s  o f  l i f e  in  th e  two 
Gonntries and in  s p i t e  o f  th e  f a c t  that th ere  may he some 
in te r n a tio n a l d if fe r e n c e s  in  the frequ en cy  o f the s e v e r a l  
causes o f  d ea th , probably som ething of va lue i s  to  be gained  
from th e se  f ig u r e s  and p o s s ib ly  th e  a m elio ra tio n  l i k e l y  to  
be e f fe c te d  by in te n s iv e  p ro p h y la ctic  e f f o r t s  on the p art o f  
our n a tio n a l o b s t e t r ic a l  s e r v ic e s  w i l l  be more c o n s e r v a t iv e ly  
judged from th e se  than from th e record s o f  ly in g - in  
in s t i t u t io n s .  T ab le 26 shows th a t the a n te -n a ta l m o r ta l ity  
of males i s  13 per c e n t , g rea ter  than th a t  o f  fe m a le s . For 
in d iv id u a l cause grou p s, the g r e a te s t  p ro p o rtio n a l e x ce ss  in  
the male death  r a te  i s  in  th e  group " d i f f i c u l t  labour" , and 
th is i s  fo llo w e d  c lo s e ly  by the death r a te  f r a e  p ressu re  on 
or to r s io n  o f  th e  u m b ilic a l  cord. The former group shows 
a death r a te  43 per c e n t, h igher in  m ales than in  fe m a le s , the 
la t te r  37 per c e n t , e x c e ss  in  m ales. These f ig u r e s  m iglit be 
taken as ev id en ce  in  support o f  th e  view th a t  the g rea ter  
s iz e  of th e  male head i s  a cause o f  some grea ter  d i f f i c u l t y  
in labour than  th e re  i s  w ith  a fem ale b ir th .  The other group 
of causes o f  death  in  lA ich  such a f a c to r  m i^ t  be rev e a le d  
i s  th e  r e l a t i v e l y  unim portant cau se , "traumatism and prolonged  
labour" in  w hich, however, the male death r a te  is  on ly  If per 
cen t, in  e x c e ss  o f  th e  fem ale. The s o le  cause o f  death iii 
which fem ales have a f a i r l y  la r g e  e x ce ss  m o r ta lity  i s  from  
fo e ta l  d e fo r m it ie s ,  in  which the male death r a te  i s  16 per 
cent, lov/er than the fem ale . The d o u b tfu l f ig u r e s  fo r  deeu;is 
iron.T. s y p h i l i s  g iv e  a r a te  9 per c e n t , lower in  m ales uiiUii. m  
fem ales; b u t, as Ig  t h i s  cou n try , probably l i t t l e  r e l ia n c e
oan be p laced  on th e se  f ig u r e s .
With regard to  the r e la t iv e  im portance o f  the
causes/
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oaiises o f  d ea th , le a v in g  out of c o n s id e r a tio n  the d ea th s froi 
unknown c a u s e s ,  premature b ir th  claims th e  g r e a te s t  number o. 
the deaths b o th  in  m ales and fe m a le s . D i f f i c u l t  labour is  
the second l a r g e s t  cause o f  d ea th , and i s  fo llo w ed  c lo s e ly  b; 
placenta p r a e v ia , and f o e t a l  d e fo r m it ie s . T orsion  and
compression o f  th e  cord accounts fo r  6 .4  per c e n t , o f de^ :1 ths
and album inuria fo r  on ly  2 .1  per c e n t . I t  w i l l  be se e n  th en  
tha t many of th e  causes of f o e t a l  death  are  a lso  im portant 
causes o f  m aternal death , and g iv e s  reason  fo r  th e  b e l i e f  
that the fu r th e r  e x te n s io n  o f  care to  pregnant women w i l l  
r esu lt  in  b e n e f i t  fo r  both th e  mother and c h i ld .  But i f ,  as 
seems p ro b a b le , th e  m ajority  of the group of unlmovm. causes  
is  not a s s o c ia te d  w ith  m aternal d is t r e s s  ( i f  s o  they  would 
have been  in c lu d ed  under d i f f i c u l t  labour or some s h a il  ai' 
c a te g o ry ), and n o t in g  the la rg e  p roportion  o f  deaths from  
premature b ir th  end f o e t a l  d e fo r m it ie s , th e  l a t t e r  b e in g  
e n t i re ly ,  the former in  great measure, ou tv; i t  h human c o n tr o l ,  
i t  would appear th a t  even w ith  th e  best o b s t e t r ic a l  s e r v ic e s  
in the w orld , a high a n te -n a ta l  lo s s  o f  l i f e  w i l l  always 
remain. H o s p ita l  s t a t i s t i c s  in  t h i s  conn ection  are apt to  
produce a too  o p t im is t ic  o u tlo o k , s in c e ,  as has oeen snovn, 
these c o n ta in  an undue p roportion  of f o e t a l  deaths from 
causes in  w hich o b s t e t r ic a l  su p e r v is io n  would b e n e f it  both  
mother and c h i ld .  This r e s u lt s  frora th e  s e le c t e d  
pop ulation  s tu d ie d . But the f l a i r e s  g iven  here a ffo rd  reauon  
for some s c e p t ic is m  as to  the advantages to  th e  fo e tu s  o f  
in crea s in g  a t t e n t io n  t o  the m other.
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V - VISCERAL V.IRIABILITY DT FOETAL AITD HTFANT 
LIFE, AND ITS BEARING ON TEE PROBLEM OF 
MORTALITY.
In  most s t a t i s t i c a l  in v e s t ig a t io n s  o f  the m o r ta l i t ie s  
in infancy p robab ly  more co n sid er a tio n  i s  g iv en  to  the e f f e c t s  
of ex tern a l f a c t o r s  a c t in g  on the in fa n t than to  th e  changes 
which take place  in  the in fa n t i t s e l f  as growth p ro ceed s.
Brownlee (1 9 1 7 ) , from a study o f  th e  m o r ta lity  r a t e s  at ages 
from various causes o f  deaths in  infancy and ch ild h ood , h as  
alioivn th a t  th e se  obey c e r ta in  d e f in i t e  laws, and h i s  r e s u l t s  
servo to  em phasise th e  importance o f  fu r th e r  e x p lo ra tio n  of 
the changes in  the p h y s io lo g ica l  p ro cesses  o f th e  d ev e lo p in g  
child.
The b io m e tf ic  con stan ts d e la t in g  to man have in  the 
past been p r a c t i c a l ly  always confined  to the ad u lt  period  of 
l i f e .  V is c e r a l and s k e le t a l  measurements and i n t e r r e l a t io n s h ip s  
at th is  p er io d  are f a i r l y  w e ll  known; but u n t i l  rec en t years 
l i t t l e  in t e r e s t  seems to  have been taken in  the f o e t a l  and eu;l^  
infant s ta g e s  o f  l i f e .  S ign s are n o t w anting, hem e v e r , t h a t  th e  
sefect i s  b e in g  a p p rec ia ted . Holland (1922), in  a p a r t  o f  h ia  
in v e s t ig a t io n  in to  the causes of f o e t a l  d ea th , p u b lish ed  data  
with regard to  m e  w e i ^ t s  of f i v e  v is c e r a ,  in  a d d i t io n  t o  body 
^?eiglit and le n g th  and p la c e n ta l w eight in  a s e r ie s  o f dead-born 
in fan ts c o l le c t e d  from s e v e r a l  ly in g - in  h o s p i t a ls .  The t o t a l  
se r ie s  o f 300 fo e tu s e s  i s  d iv id ed  in to  th ree  s e t s :  (1 ) fo e tu s e s  
e:^amined in  the f r e s h  s t a t e ,  (2) those bom  in  a m acerated  
con d ition , and (3 ) a sm a ll group of s y p h i l i t i c  f o e t u s e s .  S in ce  
the a u to ly t ic  proceomas a sso c ia te d  w ith m aceration  a f f e c t  th e  
organ w e ig h ts  to  v ary in g  d e g r ee s , depending fo r  th e  most p art on 
tne enzyme con ten t o f  the organ, and s in c e  such da^a can 
throw/
'56.
throw no l i g h t  on th e  anatom ical d if fe r e n c e s  in  h e a lth  and 
disease, th e  sh o rt s e r ie s  o f  fo e tu s e s  born and exaiained in  the  
fresh s t a t e  i s  o n ly  consid ered  h ere .
(1) V isc e r a l v a r ia b i l i t y  in  f o e t a l  l i f e .  A d i f f i c u l t y  which  
confronts any in v e s t ig a t io n  o f t h i s  kind i s  th a t a n a ly s is  can 
only be c a r r ie d  out on the s t a t i s t i c s  o f dead in f a n t s , and i t  i s  
e sse n t ia l th a t the s t a t i s t i c a l  co n sta n ts  be compared w ith  some 
control s e r i e s .  S in ce  we o b v io u sly  cannot know what i s  the  
degree o f  v a r ia t io n  in  the v is c e r a  of l iv in g  h e a lth y  fo e tu s e s  and| 
in fa n ts , an attem p t must be made to  ob ta in  the c lo s e s t  
approximation to  t h i s .  From the a lread y  sh o r t s e r ie s  o f Ids  
fresh f o e t u s e s ,  71 o f  th e se , in  which the cause of death was 
prolonged la b o u r , in stru m en ta l d e liv e r y  or to r s io n  of or pre^sur^j 
on the cord , have been e x tr a c te d  as a presumably normal ser  ie s  „ 
This s e l e c t io n  i s ,  o f c o u r se , open to  the o b je c t io n  th a t most 
of these cau ses o f  death are probably a s so c ia te d  w ith  
p elv ic  d e fo rm ity  o f  the mother cau sin g  d y s to c ia , so th a t th e  
s e le c t io n  may be one o f a s e r ie s  o f  fo e tu s e s  from mothers whore 
general h e a lth  i s  below the average . But i t  i s  the re.arest  
approach t o  n o rm a lity  which can be ex tra cted  from tne d a ta , 
end, i f  our p r e v io u s  r e s u lt s  can be tr u s te d , the h e a lth  of th e  
mother does n o t appear to  be o f  any s ig n if ic a n t  im portance in  th  
l i f e  o f  th e  in fa n t  a t t h is  s ta g e .
The a n a ly s is  of th ese  data w i l l  be con fin ed  t e a  
d iscu ssio n  o f  (a ) the r e la t iv e  v a r ia b i l i t i e s  in  the f o e t a l  
* f^gans o f th e  "normal" and t o t a l  s e r i e s ,  (b) a comparison oi. 
fo e ta l  w ith  a d u lt  v i s c e r a l  v a r ia b i l i t y ,  and (c )  th e  c iiffe r e n c o s  
iii the V a r ia tio n  o f  th e  s e x e s .
Table/
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"Normal" (b) T o ta l
2 5 .56 3 1 .3 1
9 .0 5 1 0 .6 7
4 3 ,79 4 7 .3 2
35 .59 3 7 .62
3 5 .43 56 .48
30 .65 4 1 .47
3 0 .2 4 3 4 .79
TABLE 33. SiiOv;ing the c o e f f i c i e n t s  o f  v a r ia t io n s  f o r  c e r ta in  
body c h a r a c t e r is t ic s  of, .the fo e tu s  
(a) "Normal" s e r i e s ,  (b) T o ta l s e r i e s .
Body w eigh t  
Body le n g th  
Thymus 
L iver  
S p lee n  
Su p raren als  
Kidneys
(a) Table 28 c o n ta in s  th e  c o e f f i c i e n t s  o f  v a r ia t io n  in  the  
tv/o s e r ie s  o f  f o e t u s e s .  In  the normal s e r ie s  the thymus i s  th e  
most v a r ia b le  organ and th e  kidney th e  le a s t  v a r ia b le .  Body 
weight and body len g th  show l e s s  v a r ia t io n  than does any o f  tin, 
v iscera . In th e  t o t a l  s e r i e s ,  th e  sp leen  tak es precedence o ver  
the thymus in  v a r i a b i l i t y ,  bu t th e  other organ w e ig h ts  show no 
change in  th e ir  p o s i t io n  r e l a t iv e  one t o  a n o th er . Comparing 
the two s e r i e s ,  i t  w i l l  b e  se en  th at in  every  in s ta n c e , th e  
varia tion  i s  g rea ter  in  th e  t o t a l  than in  the normal s e r i e s .
The ex cess  i s  more marked w ith  body w eight than w ith  boo.y 
length . Among th e  v is c e r a ,  the sp le e n  would appear to  be unv,- 
organ which s u f f e r s  the g r e a te s t  change in  d ise a se  a t t h i s  
period o f  l i f e .  The su prarenal glands are  a lso  g r e a t ly  
e ffe c te d , and the l i v e r ,  k id n eys, and thymus show ohe Süîaxles u 
.changes. There i s ,  however, an obvious o b je c t io n  to the above 
comparison. Our normal s e r ie s  c o n s is t s  of fo e tu s e s  w hich  
survived u n t i l  f u l l  tim e and con seq u en tly  are a l l  o f  
approxim ately th e  same a g e , whereas th e  t o t a l  s e r ie s  c o n s is ta  
of fo e tu s e s  who have reached a sta g e  o± v i a b i l i t y  bUG >/ho.j<_
d i f f e r  more w id e ly  (a lthough  not to  a v e ry  great d e g r e e ),  
So th a t we have been comparing two groups o f fo e tu s e s  in  one 
of which d if f e r e n c e s  in  age are s o  r e l a t i v e l y  sm a ll as to  be 
^ o g llg ib le , whereas in  th e  o th e r , d if fe r e n c e s  in  age may be 00 
great/
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great im portance, s in c e  in  the few months p reced in g  f u l l  tim e, 
lÆa fo e tu s  i s  growing very r a p id ly . I  have th e re fo re  
proceeded a stage, fu r th e r  and c a lc u la te d  in  both  s e r ie s  th e  
c o e f f ic ie n t s  o f  v a r ia t io n  fo r  constan t body w eigh t and length#  
This w i l l  remove as fa r  as p o s s ib le  th e  l im ita t io n s  of the  
previous com parison. Tiie nev/ c o e f f i c i e n t s  are c o l le c t e d  in  
Table 29 .
TABLE 2 9 . Showing th e  v is c e r a l  c o e f f i c i e n t s  of v a r ia t io n s  fo r  
co n sta n t body w eig h t and le n g th .
(a) "Normal" (b) T o ta l
Thymus 5 5 .46  40 .39
L iver  1 9 .6 1  2 0 ,1 6
S p lee n  2 8 .72  52 .88
Suprarenals 2 9 .4 1  33-, 62
Kidneys 2 6 .80  2,6.78
Except in  k idney w e i ^ t s ,  the normal s e r ie s  s t i l l  shov/s a l e s s
degree o f  v a r ia b i l i t y  than does th e  t o t a l  s e r i e s .  I t  W ill
a lso  be se en  th a t  the l i v e r  i s  n o t a f fe c te d  t o  any s ig n i f i c a n t
exten t in  p a s s in g  from a normal to  a d isea sed  p op u la tion  of
fo e tu se s . F u r th e r , th e  sp lee n  s t i l l  shows th e  g r e a te s t
r ea c tio n  in  d i s e a s e .  The tivo d u c t le s s  g la n d s , thymus ana
su p raren als, are a f fe c te d  approxim ately to  th e  same d eg ree ,
TABLE 50 . Showing th e  c o e f f i c i e n t s  o f v a r ia t io n  in  "healthy"  
and " h osp ita l"  populations (a d u lts )
(a) H ealthy (b) H o sp ita l
L iver
Body w e i^ it
Body^lena-th s s l s
(b ) The v a r ia b i l i t y  in  th e  v is c e r a  of foeuuse.. ^
now be compared w ith  the fo llo w in g  ta b le  (T aole 50) from  
Pearl (1905) showing th e  c o e f f ic ie n t s  o f  v a r ia t io n  in  the  
adult "healthy"  and " h osp ita l"  p o p u la tio n s . In  a l l  the  
comparable d a ta  i t  w i l l  be  noted th a t  the f o e t a l  organs snow
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a much w ider range r e l a t iv e l y  than do a l l  the organs o f  
healthy a d u lt s ,  except th e  sp le e n . From th is  ta b le  a l s o  we 
s e e 'th a t , in  comparing a h e a lth y  and â diseaseflf p o p u la tio n , 
the d if f e r e n c e s  in  v a r ia b i l i t y  produced by d is e a s e  in  ad u lt  
l i f e  are much g r ea ter  than are th o se  found in  the two f o e t a l  
ser ies g iven  h e r e . S in ce  chronic d is e a se s  a f f e c t  th e  organs 
to a g r ea ter  e x te n t  than a c u te ly  f a t a l  i l l n e s s e s ,  we must 
conclude e it h e r  th a t  d is e a s e s  a f f e c t in g  th e  fo e tu s  in  u tero  
are r a p id ly  f a t a l  c o n d itio n s  v/hich allov/ but l i t t l e  tim e f o r  
the p rod u ction  o f  gross changes in  the organs, or th a t tlie 
foetus i s  a lrea d y  in  such an u n stab le  co n d itio n  p h y s ic a l ly  
that any untoward circum stance o f however s l i g h t  a ch a ra cter  
rapidly u p se ts  the normal p r o c e sse s .
The r e s u l t s  of th e  above comparison, th e r e fo r e , lea d  
to the c o n c lu s io n s  th a t  the f o e t a l  v is c e r a  are extrem ely  
variable both in  h e a lth  and d is e a se ;  th a t  d is e a se  a f f e c t s  the  
fo e ta l organs to  a l e s s  ex ten t than does d is e a se  in  a d u lt l i f e ,  
and that to  judge by analogy , f o e t a l  death from d is e a s e  occurs  
very r a p id ly .
table 51 . Showing the c o e f f i c i e n t s  of v a r ia t io n  f o r  t&e se x e s  
in  th e  t o t a l  s e r ie s  o f  f o e tu s e s .
Male Female
Body w eight 34 .75  24 ,38g - "  I I  l i
S p leen  63.42 34 .89
(o) The c o e f f i c i e n t s  o f  v a r ia t io n  for the se x e s  are g iven  in  
Table 31 . These show th a t  the male fo e tu s  in  every  in sta n ce  
exceeds th e  fem ale in  v a r ia b i l i t y  and, a lthou gh  here  again  
tbe d if fe r e n c e s  are sm a ll, the u n iform ity  in  the s e r ie s  i s  
s u f f ic ie n t ly  s t r ik in g  to  warrant the co n c lu sio n  that the male 
St th is  s ta g e  o f l i f e  la  r e a l ly  the more v a r ia b le .  Pearson  
(1897)/
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(1897) has shown th a t  in  ad u lt l i f e  the fem ale i s ' s l i g h t l y  
more v a r ia b le  than the m ale, and t h is  he a t tr ib u te s  to  a 
r e la t iv e ly  l e s s  in te n se  s tr u g g le  fo r  e x is t e n c e .  This 
exp lanation  i s  o b v io u s ly  in s u f f ic ie n t  to  account fo r  
d iffe r e n c e s  in  v a r ia b i l i t y  in  in tr a -u te r in e  l i f e  where any 
stru gg le  fo r  e x is te n c e  must be shared e q u a lly  by th e  two 
sexes. The ex trem ely  h ig h  v a r ia b i l i t y  o f both se x es  in  
fo e ta l  l i f e ,  however, can probably be exp la in ed  An t h is  
assum ption. B efore  b ir th , the fo e tu s  i s  a p a r a s ite ,  n o t  
depending on i t s  arm organs fo r  carryin g  out the fu n c t io n s  
required o f them in  p o s t -n a ta l  l i f e ,  so  th a t th e  organism  
has l i t t l e  need of them a t t h is  e a r ly  s ta g e , and i t  would 
appear " th a t each organ has a l i f e  and growth o f  i t s  own, 
ir r e s p e c t iv e  o f  the needs o f  th e  organism as a w hole” . The 
lack o f  any s tr u g g le  fo r  e x is te n c e , th e r e fo r e , would appear 
to be r e f l e c t e d  on th e  p h y s ic a l ch aracters o f the f o e t a l  
v isc e r a ,
(2 ) V is c e r a l v a r ia b i l i t y  in  in fa n cy . From data c o l le c te d  by 
P rofessor  T urnbull in  th e  P a th o lo g ic a l Department o f the  
London H o s p ita l ,  and to  which I have been allow ed a c c e s s ,  a 
se r ie s  o f  c o e f f i c i e n t s  o f v a r ia t io n  have been c a lc u la te d  fo r  
cer ta in  organ w e ig h ts  and fo r  body w eigh t and le n g th  in  the. 
f i r s t  year  o f l i f e  to  show the changes th a t occur dui in g  t h i s  
period . The data a v a ila b le  are in s u f f i c i e n t  to  e x tr a c t  frcm  
them a "h ealthy"  s e r ie s  a t each o f  the ages under one y ea r , so  
that the v a s t  m a jo r ity  o f th ese  in fa n ts  have d ied  from some 
d isea se  p r o c e s s e s .  S t i l l  the sh o rt comparison which i t  has 
been p o s s ib le  to  make r e v e a ls  c e r ta in  p o in ts  o f in t e r e s t .  
TABLî /
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'FA.BLÏÏ 32. Show ing th e  c o e f f i c i e n t s  o f  v a r ia t io n  fo r  c e r ta in  
' " c h a r a c ter s  a t  se v e r a l age p er iod s in  in fa n t  l i f e .
(a) Males
Body we i # i t














5 1 .5 4  
9 .5 5
4 0 .5 5  
7 0 .5 1
4 0 .4 8
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Tbe c o e f f i c i e n t s  o f v a r ia t io n  are g iv en  in  Table s a .
In nearly e v e r y  in s ta n c e  the c o e f f i c i e n t s  are lower both in  m ales 
and fem ales in  th e  f i r s t  age p eriod  ( fo e tu se s  and deaths under 
one week) than  in  th e  im m ediately subsequent group. The v a lu e s  
given lo r  t h i s  e a r ly  age compare reason ab ly  w e l l  w ith  the v a lu e s  
given a lread y  fo r  male and fem ale fo e tu s e s . A fter  th e  f i r s t  week, 
the v a r ia b i l i t y  shows a general tendency to  d e c lin e  as th e  in fa n t  
grows up. i r r e g u la r i t i e s  in  some o f  the age groups are apparent, 
esp ecia lly  w ith  th e  thymus and l e s s  s o  w ith  the sp le e  
v a r ia b ility  a t  th e  end o f th e  f i r s t  year of l i f e  has become 
d e fin ite ly  l e s s  than i t  was in  m e f i r s t  month w ith  the other  
organs. And fu r th e r , when i t  i s  remembered th a t  m e o ld er  the  
infant the g r e a te r  i s  th e  chance of death fra u  some chronic  
condition, and th e r e fo r e  th a t ,  o ther th in g s b e in g  equal m e  
v a r ia b ility  should  i n s e a s e  w ith  age in  th is  s e t  o f  d a ta , i t  
would be even more l i k e l y  th a t m e d ecrease  as rep resen ted  by 
these f ig u r e s  i s  sm a ller  than vmat a c tu a lly  does occur. With 
regard to  th e  low er v a r ia b i l i t y  in  m e f i r s t  week o f  l i f e  as
comparea/
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compared w ith  la t e r  a g es , i t  i s  in  a l l  p r o b a b ili ty  n o t a r e a l  
phenomenon becau se  a l l  o f  th e se  deaths are  from a c c id e n ts  o f  
birth, and co n seq u en tly  th e se  ca ses r e a l ly  rep re sen t a more or  
less "healthy" p o p u la tio n , so  th a t  the s e r ie s  o f  f o e t a l  d ea th s  
and deaths under one week are not r e a l ly  comparable w ith  th ose  
occurring l a t e r  in  in fa n c y , which are due c h ie f ly  to  broncho­
pneumonia or g a s t r o - e n t e r i t i s .  In th is  s e r ie s  no con stan t  
differences in  th e  se x e s  can be dem onstrated.
From th e  fo r e g o in g  a n a ly s is ,  th en , i t  may be  
concluded th a t  th e  v a r ia t io n s  in  in fa n t v is c e r a  ten d  to  become 
smaller as age ad van ces. Under a g iven  environm ent, h igh  
v a r ia b ility  i s  l i k e l y  t o  be in d ic a t iv e  o f  i n s t a b i l i t y ,  and 
Greenwood (1 9 0 4 ) , from h is  comparison o f  the v is c e r a  in  
diseased and normal a d u lts , has shown th a t th is  i s  t y p ic a l  
of the d is e a se d  s t a t e  in  ad u lt l i f e .  To t h i s  i t  seems 
ju s t if ia b le  now to  add th a t  h igh  v a r ia b i l i t y  i s  a ls o  
c h a r a c ter is t ic  o f  c e r ta in  phases of l i f e ,  d isea sed  c o n d itio n s  
en tire ly  a p a r t . I n s t a b i l i t y  in  th is  sen se  i s  app arently  
present a t p u b erty . I t  i s  a ls o  a fe a tu r e  in  a n te -n a ta l l i f e  
in which th e  male i s  probably more u n sta b le  than the fem a le .
In Infancy, to o ,  i n s t a b i l i t y  i s  ev id en t, and, as th e  in fa n t  
continues t o  grow, p art o f th is  wears o f f  g ra d u a lly .
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YIo -  INFANT MORTALITY AND ECONOMIC STA'TUS :
A NEW METHOD OF ASSESSING AND ELUvIINATING 
THE INFLUENCE OF THIS FACTOR ON RATES OF 
MORTALITY.
When we d e s ir e  to  measure the e f f e c t  upon the death  
ra te  of some p o s s ib le  or  probable fa c to r  we alw ays se ek  to  
n e u tr a l is e  any o th e r  v a r ia b le  f a c to r  th e  in f lu e n c e  o f  v/hich , 
however i n t r i n s i c a l l y  im portant, i s  not r e le v a n t  to  th e  o b je c t  
of th e  immediate in q u ir y . Thus i f  we are f o r  th e  moment 
in te r e s te d  in  th e  in f lu e n c e  o f occu p ation  upon m o r ta lity  we 
should seek  to  a llo w  fo r  th e  f a c t  th a t  th e  age d is tr ib u t io n s  
of workers in  d i f f e r e n t  occu p ation s vary  much, because we know 
that age i s  a predominant fa c to r  o f m o r ta l ity  and th a t  
v a r ia t io n s  o f age m i^ t  mask any other d i f f e r e n c e .  Many 
exp ed ien ts have been d e v ise d  f o r  t h i s  end, and each has i t s  
advantages and d isa d v a n ta g es .
A much used method, r e j o ic in g  in  th e  form id ab le  t i t l e  
of the method o f  In d ir e c t  S ta n d a r d isa tio n , may be sim p ly  
i l lu s t r a t e d .  Let u s  suppose a sim ple dichotom y of the  
population  in to  A’ s and B’s ,  and th a t th e  average death  r a te  
of th e  A’ s i s  tw ice  th a t o f the B’ s ,  sa y  20 per 1 ,000  and 10 
per 1 ,0 0 0  r e s p e c t iv e ly  fo r  a l l  th e  A’ s and B’ s of the  
p op ulation , w ith o u t regard  to  th e ir  o ccu p a tio n s, p la ce  o f  
Residence or any o th e r  m a tter s . We now w ish  to  stu d y  the  
e ffe c t  o f ,  sa y , occu p ation  upon m o r ta lity  and we f in d  that th e  
proportions o f  A’ s Ad “B ts  vary from occu p ation  to  occu p ation  
h^d th a t  in  each  o ccu p ation  we can measure th e  r a t io  of a l l  
(deaths to  p o p u la tio n  but not d is t in g u is h  betw een th e  d eath s o f  
and death s o f B’ s a lthough we can d is t in g u is h  betw een the  
burner at A a a *s and B*s at a recen t c en su s . Then we m ight
Pï*oceed/
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proceed in  t h i s  way. We m ight take as a ’ sta n d a rd ’ a 
population  w ith  50 per cen t, each  o f  A’ s and B ’ s w h ich , by 
h y p o th esis , would have a death r a te  o f  15 per 1 ,0 0 0 . Now suppose  
we have two occu p ation s in  one o f  which th e  p rop ortion  o f  A’s i s  
25 per c e n t , and in  the oth er  i t  i s  75 per c e n t , and th a t in  one 
the death  r a te  i s  IS per 1 ,0 0 0  and in  the o th e r  18 per 1 ,0 0 0 . We
should exp ect the former group t o  have a lower death  r a te ,
whatever the e f f e c t  of occu p ation  on m o r ta lity  may b e , because i t  
contains a much sm a ller  p rop ortion  o f  A’ s who, under average  
c o n d itio n s , have a h ig h er  r a te  o f  m o r ta lity  th an  B’ s .  I s  i t  
reasonable to  a t t r ib u te  a l l  th e  d if fe r e n c e  to  t h is  circum stance?
Let us suppose th a t  in  each d i s t r i c t  th e  r a te s  o f m o r ta lity  were 
exactly  average and th e  gross d if fe r e n c e  w h o lly  due t o  a change  
in the p r o p o r tio n s  cf A’ s .  In th e  f i r s t  group we should  ex p ect  
a death r a te  o f  0 .2 5  x 20 -  0 .7 5  x 10 = 1 2 .5  per 1 ,0 0 0  in s te a d  o f  
15 per 1 ,0 0 0 , and in  the second group we should  ex p ect a death
rate of 0 .7 5  x 20 -  0 .2 5  x 10 » 1 7 .5  per 1 ,0 0 0  in s te a d  o f 15 per
1,000 th e  gross r a te  when A’ s and B’ s are equal in  number. We 
thus see  t h a t  the group r a te s  a c tu a l ly  found, 12 and 18 , are n o t  
exactly  what th ey  would have been had th e  assum ption been  
correct, b u t we a ls o  s e e  th a t  t h is  f a c to r  m ight so n ea r ly  account 
for the observed  d if fe r e n c e  th a t  i t  would n o t be s e n s ib le  to  
compare 12 and 18 as i f  the vary in g  p rop ortion s of A’s could be 
iieg lected . What s h a l l  we do? An obvious su g g e s t io n  i s  to  
iQUltiply th e  observed r a te s  by fa c to r s  w hich would make th e  
resu ltan ts  e x a c t ly  th e  same i f  th e  d if fe r e n c e s  were e n t i r e ly  due 
)o vary in g  p ro p o r tio n s o f  A’s .  The req u ired  fa c to r s  are 1 5 /1 2 .5  
%d 1 5 /1 7 .5  r e s p e c t iv e ly ,  i . e .  1 .2  and 0 .8 5 7 1 . M u ltip ly in g  th e  
observed r a te s  12 and 18 by th e se  fa c to r s  we reach  1 4 .4  and 1 5 .4  
as va lu es wfeich, on our h y p o th esis  are rea so n a b ly  comparable as 
Pleasures/
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measures o f c o n tr a s t in g  f a c to r s  o th e r  than th e  v a ry in g  
p rop ortion s o f A’ s .
The most s e r io u s  assum ption in v o lv ed  in  t h i s  pro c e s s -  
from th e  p o in t o f  v iew  o f m e d i c a l - s t a t i s t i c a l  in t e r p r e ta t io n  -  i s  
th a t, in  d i f f e r e n t  groups the r e l a t iv e  m o r t a l i t ie s  o f  A’ s and B’ s 
should be th e  same. I t  i s  ea sy  t o  im agine c a se s  where th e  
assumption i s  absurd. Thus suppose our A’ s were s o ld ie r s  and 
our B’ s c i v i l i a n s  and th a t  a ’ l i t t l e  w ar’ was on, and one of  
our groups was in  th e  f ig h t in g  zon e. The method o f  c o r r e c t io n  
7/ould go a v e r y  l i t t l e  way towards f r e e in g  th e  g e o g ra p h ica l  
comparison from the e f f e c t s  o f  vary in g  p rop ortion s o f A’ s and B’ s ,  
because i f  i t  was r e a l ly  a v e ry  l i t t l e  war, i t s  e f f e c t  upon th e  
standard r a te s  o f  m o r ta lity  fo r  a l l  s o ld ie r s  and c iv i l i a n s  would 
be v e ry  sm a ll. N e v e r th e le s s , th e  de thod i s  a v a lu a b le  one and 
has been w id e ly  used  to  e lim in a te  v a r ia t io n s  o f  age c o n s t i tu t io n  
in p o p u la tio n  groups i t  i s  d e s ir e d  to  ccorapare. The o b je c t  o f  th e  
present s e c t io n  o f the stu dy i s  to i l l u s t r a t e  i t s  u se  in  an oth er  
demographic f i e l d .
We know th a t  economic s ta tu s  i s  a f a c t o r  o f  m o r ta lity  -  
whether d i r e c t ly  or  in d ir e c t ly  is  a q u estio n  which does n o t now 
arise  -  and we know th a t  the r a te  o f  In fa n t M o r ta lity  seems t o  be 
p a r t ic u la r ly  s e n s i t i v e  to  v a r ia t io n s  o f economic w e l l - b e in g . We 
know a lso  th a t  the p rop ortion s o f  ’r i c h ’ and ’ p o o r’ vary  g ie a t ly  
in d i f f e r e n t  a d m in is tr a tiv e  a r e a s . I f  we a d ju st the l o c a l  r a te s  
of in fa n t  m o r ta lity  by the method d escr ib ed  above, do we 
appreciably reduce the in t e r - lo c a l  v a r ia t io n ?  The r ec en t  
p u b lica tion  o f th e  R e g is tra r -G e n e r a l’ s D ecen n ia l Supplement 
(Part I I )  r e la t in g  t o  o c cu p a tio n a l m o r ta l ity , f e r t i l i t y  and 
infant m o r ta lity  has made i t  p o s s ib le  to  answer th a t  q u es tio n .
The o b je c ts  o f  th e  p resen t n ote  are (1 ) to  d e sc r ib e  a s im p le  
Method/
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method. by w hich su ch  a c o r r e c t in g  f a c t o r  fo r  d i f f e r e n c e s  in  
s o c ia l  p o s i t io n  may he o b ta in ed , and (2) t o  a s c e r ta in  (a) how fa r , |  
when su ch  c o r r e c t io n  i s  made, th e  T a r ia t io n  observed in  the r a te s  
of in fa n t  m o r ta lity  in  a sample o f  d i s t r i c t s  w i l l  be red u ced , 
and (b) whether th e  p o s i t io n  o f  the s e v e r a l  d i s t r i c t s  in  
r e sp e c t  o f m o r ta lity  i s  a lte r e d  by su ch  a c o r r e c t io n .
(1) Method o f  c o r r e c t in g  fo r  v a r ia t io n s  in  s o c ia l  s t a t u s ;  From 
Table H o f th e  rep o rt r e fe r r e d  to  p r e v io u s ly , th e  nurnber o f  
b ir th s  and th e  number o f  death s from  v a r io u s  causes or cause  
groups o f in fa n ts  under one year  o f  age can be  ob ta in ed  fo r  
each of the f i v e  s o c ia l  c la s s e s  r e c o g n ise d  in  th e se  o f f i c i a l  
r e p o r ts .(T h e se  are c la s s e s  I ,  I I I  and V c o n s is t in g  o f th e  
upper and m iddle c la s s e s ,  s k i l l e d  workers and u n s k i l le d  workers 
r e s p e c t iv e ly ,  and groups I I  and IV in te rm e d ia te  betw een I  and 
I I I  and I I I  and V r e s p e c t iv e ly ) .  From th e se  d ata  the r a te s  o f  
m o r ta lity  per m i l l io n  b ir th s  are c a lc u la te d , and com parative  
m o r ta lity  f ig u r e s  (C.M .F.) fo r  each  d is e a s e  group then obta in ed  
by e x p r e ss in g  th e  death r a te s  p e r ta in in g  to  the le g it im a te  
b ir th s  of each  o f  th e  c la s s e s  as a f r a c t io n  o f  th a t o f  a l l  
le g it im a te  b ir th s  in  England and W ales. (The data  r e fe r  to  
the s in g le  y ea r , 1 9 2 1 .) In  T ab le 55 , th e se  are p resen ted  
fo r  a l l  the cau ses of in fa n t  death  su p p lied  by th e  r e p o r t .
The vary in g  d egrees to  which economic c o n d itio n s  a f f e c t  th e  
se v e r a l cau ses o f death in  in fa n cy  are thus c le a r ly  
dem onstrated. They range from ca ses  where th e  h ig h er  th e  
s o c ia l  c la s s  th e  h igh er  th e  r a te  o f  m o r ta lity , e . g .  in ju ry  
at b ir t h ,  through a p o in t o f In d if fe r e n c e  in  the group 
c o n g e n ita l m alform ations, to an immense advantage fo r  the more 
prosperous c la s s e s  in  su ch  groups as th e  common in f e c t io u s  
d is e a s e s , b r o n c h it is  and pneumonia, s y p h i l i s  and in f a n t i l e
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diarrhoea* D isc u s s io n  o f  the rea so n s f o r  th e se  d if f e r e n c e s  
w i l l  not he attem pted h e r e .
The m ale in h a b ita n ts  o f  the d i s t r i c t  to  be co n sid er  
:ed must now be d is tr ib u te d  in to  th e  f i v e  s o c i a l  groups of 
o ccu p a tio n . In form ation  r e l a t iv e  t o  the o ccu p a tio n s o f  the  
male p o p u la tio n  i s  ob ta in ed  from th e  Census r e p o r t s ,  in  which  
the occu p ation s o f m ales aged 12 years and over are g iv e n  f o r  
in d iv id u a l d i s t r i c t s ;  and combined w ith  t a b le  A, column 7 o f  
the O ccup ation al M o r ta lity  R eport, which g iv e s  th e  r e c o g n ise d  
s o c i a l  rank o f  each o c cu p a tio n , we are enab led  t o  o b ta in  th e  
s o c ia l  d is t r ib u t io n  o f each d i s t r i c t *  The fu r th e r  p roced u re, 
which i s  o n ly  an e la b o r a t io n  o f my h y p o th e t ic a l  example o f  A 's  
and B^s i s  made more i n t e l l i g i b l e  by r e fe r e n c e  to the exam ple  
g iv en  on T able 3 4 , where th e  case  o f  th e  M etrop o litan  Borough 
of Hampstead i s  co n sid ered .
TABLE 3 4 . Example o f  method of c o r r e c t io n  fo r  s o c i a l  s t a t u s .
M etrop o litan  Borough o f  Haiapstead.
S o c ia l  c la s s P op u la tion W eights W eighted  
p o p u la tio n .
I 2686 .4847 1301.9042
I I 8525 .6998 5964 .5954
I I I 8455 .9708 8186.7564
IV 1789 1 .1295 2020.6755
V 1603 1 .2264 1965.9192
25054 19439.6507
C o rrectin g  fa c to r 1 .184925054.0000  19439.6507
Crude in fa n t  m o r ta lity  r a te  (1921-3 ) » 5 5 .3  per 1 ,000  
b ir t h s .
C orrected  in fa n t  m o r ta lity  r a te  (1921-8 ) = 5 5 .3  x 1 .1849  
6 5 .5  per 1 ,0 0 0  b ir th s .
The con p arative  m o r ta lity  f ig u r e s  f o r  t o t a l  in fa n t  m o r ta lity
are shown in  the th ir d  column o f t h i s  t a b le .  The a d u lt  male
populat ion /
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p o p u la tio n  o f the borough, enumerated a t  the Census o f  1921 in  
each o f  th e  f i v e  â o c ia l  c la s s e s  (column 2) must now be 
m u lt ip lie d  by t h e ir  a p p ro p r ia te  C .M .F ., and th e se  w eigh ted  
p op u la tion s (column 4) summed. I t  w i l l  b e  app aren t, a p r i o r i , 
th a t in  any d i s t r i c t  h av in g  a s o c ia l  d is t r ib u t io n  e x a c t ly  
s im ila r  to  th a t  o f  the cou n try  as a w h ole , the sum of the  
w eighted p o p u la tio n s must be equal to  the a c tu a l numbers 
enumerated a t th e  C ensus. I f ,  however, the p ro p o rtio n  o f m ales 
c la s s i f i e d  to  groups I  and I I  be in  e x c e ss  o f  th a t  p e r ta in in g  
to England and Wales (and th e  rem aining s o c i a l  groups 
corresp on d in g ly  in  d e fe c t )  th e  sum o f  the w eighted p o p u la tio n  
w il l  be sm a ller  than th a t  a c tu a l ly  enum erated. C on verse ly , a 
p op u la tion  r e l a t iv e l y  d e f e c t iv e  in  m ales o f  th e  upper c la s s e s  
w il l  have a w eighted  p o p u la tio n  in  e x c e s s  o f th a t  enum erated.
To o b ta in  the c o r r e c t in g  fa c to r  fo r  any d is e a s e  group, th en , 
the a c tu a l ly  enumerated p op u la tion  must be d iv id ed  by the sum 
of the s o c ia lly -w e ig h te d  p o p u la tio n . The f a c to r  thus o b ta in ed ,  
when in  e x c e ss  or d e f e c t  o f  u n it y ,  den otes the e x is te n c e  in  the  
d i s t r i c t  under c o n s id e r a t io n  o f a p o p u la tio n  c o n s t itu te d  w ith  
resp ect to  in fa n t  m o r ta lity  (or any o f  i t s  components) 
favourably  or a d v e r se ly  r e s p e c t iv e ly  compared w ith  the cou n tiy  
as a w hole (th e  'standard* p o p u la tio n ) . The crude r a te  o f  
m o rta lity  in  each d i s t r i c t ,  s ta te d  per 1 ,0 0 0  b ir t h s ,  i s  now 
M u ltip lied  by i t s  c o r r e c t in g  fa c to r  fo r  s o c ia l  s t a t u s ,  and we 
thus o b ta in  a d i s t r ib u t io n  o f  m o r ta lity  r a te s  fo r  a s e r ie s  o f  
d i s t r i c t s  fo r  w hich v a r ia t io n  o f  economic d is t r ib u t io n  have 
been s t a b i l i s e d ,  so  fa r  as the method perm its t h i s  t o  be done. 
From the example fu rn ish ed  by Hampstead ( ta b le  34) we s e e ,  as i s  
Well known frcm  other c o n s id e r a t io n s , th a t t h i s  borough i s  w e l l  
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o f th e  stan d ard  p o p u la tio n , th e  r a te  o f  in fa n t  m o r ta l i ty  would 
he 18*5 per c e n t , above th a t a c tu a l ly  reco rd ed , i . e .  a r a te  o f  
6 5 .5  compared w ith  th e  crude r a t e  o f 5 5 .3  per 1 ,0 0 0  b ir t h s .
(2a) R eduction  in  v a r ia b i l i t y  o f  th e  r a te s  o f  in fa n t  m o r ta l ity :  
For th e  purpose o f  t e s t in g  how much c lo s e r  to  one another th e  
r a te s  o f  m o r ta lity  would be in  a g iven  s e t  o f  d i s t r i c t s  i f  th e  
e f f e c t  o f  v a r y in g  economic s ta tu s  among thou be e lim in a ted ., the  
id e a l  sam ple of d i s t r i c t s  chosen fo r  in v e s t ig a t io n  would be one 
in  w hich as many as p o s s ib le  o f th e  oth er  fa c to r s  in f lu e n c in g  
the r a te s  o f m o r ta l ity  in  in fa n cy  could be deemed s e n s ib ly  
c o n sta n t. From t h i s  p o in t of v iev/, th e  M etrop o litan  Boroughs o f  
London form  as near an approach to  the d e s ir e d  sample as i t  i s  
p o s s ib le  to  o b ta in  in  t h is  cou n try . They are a l l  e s s e n t i a l l y  
urban in  c h a r a c te r , the t 3rpe o f  h o u sin g  (as opposed to  the  
amount o f  accommodation a v a ila b le )  v a r ie s  l i t t l e ,  and 
g eo g ra p h ica l and c lim a t ic  in f lu e n c e s  may be presumed co n sta n t  
fo r  a l l .  These th e r e fo r e  have been chosen fo r  t h i s  in v e s t ig a t io n .  
C o rrectin g  fa c to r s  have been c a lc u la te d , as d escr ib ed  above, f o r  
each borough fo r  t o t a l  in fa n t m o r ta lity  and fo r  s e v e r a l  groups 
of d is e a s e s ;  and comparison has been made betw een the  
con ven tion a l m o r ta lity  r a te s  and th o se  found a f t e r  c o r r e c t io n  
for s o c i a l  s ta tu s  has been a p p lie d . T able 55 p resen ts  a c o n tr a s t  
between th e  m o r ta lity  exp erien ced  by th e  s o c i a l l y  b e s t  and w orst 
boroughs in  th e  group, namely Hampstead and P o p la r . In th e  
triennium  1 9 2 1 -3 , P oplar showed a r a te  from  a l l  causes under one 
year 35 per c e n t , in  ex cess  o f th a t o b ta in in g  in  Hampstead, but 
when a llow ance i s  made fo r  the w ide d ivergen ce in  th e  s o c i a l  
l e v e l  o f th esd  two d i s t r i c t s ,  t h i s  ex ce ss  i s  reduced to  8 per 
ce n t. S im ila r ly  in  the c h ie f  cause groups o f  death co n sid ered , 
Much o f th e  o r ig in a l  d if fe r e n c e  between th e  two i s  e f f e c t i v e l y ,
or/
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or , in  the case  o f d ia rrh o ea  and e n t e r i t i s ,  co m p le te ly  
elim in ated .. These f ig u r e s  s u f f i c e  to  show th at in  i s o la t e d  
in s ta n c e s  we are a b le  to  e f f e c t  a g r e a t  r e d u c tio n  in  th e  range  
of the m o r ta lity  r a te s  when s u i t a b le  c o r r e c t io n  i s  a p p lie d  fo r  
economic d iv e r g e n c e s .
But th e  r e a l  problem i s  a more g e n e r a lis e d  one. Vfhat 
in  b u lk  i s  the d if fe r e n c e  Im th e  amount o f d is p e r s io n  in  th e  
r a te s  o f m o r ta l ity  when c o r r e c t io n  i s  or i s  n o t made f o r  s o c ia l  
d if fe r e n c e s ?  Do we, in  f a c t ,  a f t e r  much c o r r e c t io n  tend to  
reduce a l l  d i s t r i c t s ,  to  a m o r ta l ity  ex p er ien ce  s e n s ib ly  equal?  
The on ly  s u i t a b le  s t a t i s t i c a l  measure fo r  fu r n ish in g  an answer 
to such q u es tio n s  i s  the c o e f f i c i e n t  o f  v a r ia t io n , a con stan t  
which e x p r e sse s  th e  a b s o lu te  v a r ia t io n  in  terms o f  th e  mean 
value o f  the r a te s  o f  m o r ta l ity . T hese, w ith  th e ir  probable  
erro rs are  g iv en  in  ta b le  36.
TABLE 36 . C o e f f ic ie n ts  o f  v a r ia t io n  
( Me t  r o p o l i t  an bor'o u ^ sT *
Crude r a t e s . C orrected  r a t e s .
C on gen ita l d e b i l i t y 1 1 .0 9  ±  1 .0 1 9 .3 2  ^  0 .8 4
e t c .
D iarrhoea and 2 7 .05  X  2 .6 1 24 .63  ±  2 .3 4
E n t e r i t i s
B r o n c h it is  and 2 9 .0 6  ±  2.85 2 5 .5 5  ±  2 .4 4
pneumonia
I n fe c t io u s  d is e a s e s 31 .79  ±  3 .1 4 2 8 .9 3  ±  2 .82
T u b ercu lo sis  ( a l l 39 .62  ±  4 .0 9 3 8 .1 1  ±  3 .9 0
forms )
In fa n t m o r ta l ity 1 4 .99  i  1 .3 8 1 2 .5 8  jt 1 .1 5
From th e se  r e s u l t s  i t  i s  c le a r  th a t  a lthough  in  ev ery  group th e  
v a r ia b i l i t y  i s  s l i g h t l y  red uced , in  not one in s ta n c e  i s  i t  
p o ss ib le  to  a t ta c h  s t a t i s t i c a l  s ig n if ic a n c e  t o  the d if fe r e n c e  
found. Thus in  th is  sampled p o p u la tio n , the tendency towards 
a l e v e l l i n g  o f th e  r a te s  o f  m o r ta lity  i s  a v e ry  s l i g h t  one. 
Moreover, when we r e c o l l e c t  th a t  the v a r io u s d is e a s e  groups 
con sid ered /
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c o n sid ered  h ere  are a f f e c t e d  in  d i f f e r e n t  d egrees by th e  
c o n d it io n s  p e r ta in in g  to  d if fe r e n c e s  in  s o c i a l  s ta t u s  (as  
Table 33 r e a d i ly  sh ow s), no ev id en ce  i s  con ta in ed  in  th e s e  
f ig u r e s  th a t  the d i f f e r e n c e s  in  th e  d is p e r s io n  o f  each o f  th e s e  
r a te s  would be e lim in a te d  i f  we con sid ered  on ly  d i s t r i c t s  o f  
th e  same l e v e l  s o c i a l l y .  S ta te d  o th e r w ise , th e  death  r a te  from  
a l l  forms o f  tu b e r c u lo s is  v a r ie s  much more from p la c e  to  p la c e  
than , fo r  exam ple, th a t from c o n g e n ita l  d e b i l i t y ,  and t h i s  
g r ea ter  v a r ia t io n  i s  not a t  a l l  because tu b e r c u lo s is  i s  more 
c lo s e ly  r e la te d  than i s  c o n g e n ita l d e b i l i t y  t o  s o c i a l  and 
economic f a c t o r s .
(2b) A lte r a t io n  in  th e  r e la t iv e  p o s i t io n  o f  th e  d i s t r i c t s :
The 28 boroughs have been ranged in  order from th e  lo w e st  to  
the h ig h e s t  w ith  regard  to  both  th e  crude and c o rr ec ted  r a te s  
of in fa n t  m o r ta l ity  from a l l  causes and from se p a r a te  cause  
groups. C o r r e la tio n s  have then  been  deduced between th e  rank  
which ea ch  borough occu p ies in  the d is t r ib u t io n  o f  crude and 
co rrected  r a t e s .  These are c o l le c t e d  in  t a b le  3 7 .
TABLE 3 7 . C o e f f ic ie n ts  o f  c o r r e la t io n  .
(Me tr o p o lita n  borough s) .
In fa n t m o r ta l ity 0 .9 5 1  :
I n fe c t io u s  d iseases 0 .9 7 0
T u b ercu losis 0 .9 9 2
D iarrhoea 0 .9 4 5
C on gen ita l d e b i l i t y 0 .9 5 3
B r o n c h itis  and pneumonia 0 .9 7 8  :
I t  i s  a t  once c le a r  from  the magnitude o f  th e se  c o e f f i c i e n t s  
th a t no grea t change has b een  e f f e c t e d  in  th e  p o s i t io n  o f  the  
boroughs g e n e r a lly .  Those which o r ig in a l ly  occupied  fa v o u ra b le  
p o s it io n s  have s t i l l ,  a f t e r  e lim in a t in g  economic v a r ia t io n s ,  
the more d e s ir a b le  rank . The most notew orthy d i f f e r e n c e s ,  
which. I t  w i l l  be eeen, are by no means very g r e a t ,  need on ly  
be summarised. The two f ig u r e s  a f t e r  each borough mentioned: 
r e la t e /
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r e la te  to  the p o s i t io n  occu p ied  when crude and c o rr ec ted  r a te s  
r e s p e c t iv e ly  are c o n sid er ed .
A ll c a u se s . F insbury (2 3 , 1 8 );  P oplar (1 7 , 1 0 );  Hampstead
( 2 ,  6 );  H olbom  (2 0 , 2 4 );  Greenwich (8 , 4 ) ;
S t .  M arylebone (1 2 , 1 6 ) ,
Common in f e c t io u s  d i s e a s e s ; F in sb ury  (1 3 , 9 ) ;  P oplar (1 6 , 1 1 );
Wandsworth (9 , 1 3 ) .
T u b e r c u lo s isÎ Hampstead (5 , 8 ) .
Diarrhoea and e n t e r i t i s ;  Bermondsey (2 1 , 1 5 );  F insbury (1 8 ,1 3 ) ;
P oplar (1 1 , 5 );  Hampstead (2 , 9 ) ;  Holborn ( 1 5 ,2 1 ) .  
C on gen ita l d e b i l i t y :  Hampstead (2 , 8 ) ;  P op lar (23 , 1 7 ) .
B ro n ch itis  and pneumonia; P oplar (2 1 , 1 5 ) .
Are we e n t i t l e d  to  in fe r  from th e se  r e s u l t s  th a t  economic 
sta tu s  has l i t t l e  i n t r in s i c  in f lu e n c e  upon r a te s  o f  m o r ta l ity ,  
or -  to  put i t  more b lu n t ly  -  th a t  i f  Mr. Bernard Shaw's id e a l  
were r e a l is e d  and a l l  fa m ily  u n it s  enjoyed the same incom es, 
the v a r ia b i l i t y  o f r a te s  of in fa n t  m o r ta lity  o f  the London 
boroughs would be much what th e y  are now? I  p o in ted  out a t  the 
beginning th a t  t h i s  method of s ta n d a r d isa t io n  r e s t s  upon an 
assumption w hich may lead  us in to  e r r o r . U n t il  I  have had an 
opportunity  o f  ap p ly in g  i t  more w id e ly  -  i t  can o b v io u s ly , now 
that we have th e  r ic h  h a r v e s t  o f  r e s u l t s  con ta in ed  in  th e  new 
Becennial Supplem ent, be used to  s ta n d a r d ise  m o r ta lity  in  a l l  
01* any cause groups o f death  -  I  p re fe r  to  draw no more d e f in i t e  
conclu sion  than th a t ,  in  s p i t e  o f th e  g rea t c o n tr a s ts  between  
the r a te s  o f m o r ta lity  o f d if f e r e n t  economic groups, standard: 
î is a t io n  fo r  economic s ta tu s  does not reduce v a r ia b i l i t y  so 
Much as seemed a p r io r i  p rob ab le .
These f in d in g s ,  i t  should be p o in ted  o u t, are in  no 
^ay in c o n s is te n t  w ith  those a lre a d y  g iven  (S e c tio n  I I I ) ,  There 
i t  was shown t h a t  in fa n t  m o r ta lity  (e x c lu d in g  th e  a n te -n a ta l  
^eath/
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death r a te )  was s i g n i f i c a n t l y  c o r r e la te d  w ith  v a r io u s  m easures 
o f h o u sin g  c o n d it io n s  and economic s t a t u s ;  but i f  from  th e se  
c o r r e la t io n  r e s u l t s  we deduce th e  s t a t i s t i c a l  co n sta n t  
e q u iv a le n t  to  what th e  p ro cess  d e sc r ib ed  in  t h i s  s e c t io n  i s  
m easuring (nam ely, th e  r e d u c tio n  in  v a r ia b i l i t y  o f  th e  r a te s  
of m o r ta lity  which i s  e f f e c t e d  by e l im in a t in g  d if f e r e n c e s  in  
h o u sin g  and economic c o n d it io n s )  th en  the r e s u l t s  are in  g r ea t  
measure c o n s is te n t  one w ith  an oth er . The sim p le  procedure  
o u t lin e d  in  t h i s  s e c t io n ,  m oreover, p ro v id es a r a p id  and 
(so  fa r  as any g en era l measure o f  p o v er ty  a v a i la b le  in  o f f i c i a l  
s t a t i s t i c s  i s  concerned) an accu rate  measure design ed  to  f r e e  
r a te s  o f  m o r ta lity  from the d is tu r b in g  e f f e c t s  o f d if f e r e n c e s  
in  th e  economic p o s i t io n  of the d i s t r i c t s  in v e s t ig a te d .  I t s  
u t i l i t y  and im portance in  fu tu re  s t a t i s t i c a l  in q u ir ie s  i s  
thu s comparable w ith  th a t  fo l lo w in g  the in tr o d u c tio n  in to  
v i t a l  s t a t i s t i c s  o f methods o f  c o r r e c t in g  death  r a te s  fo r  
d if f e r e n c e s  in  age d is t r ib u t io n  o f th e  p o p u la tio n .
74.
7 I I I  -  SUMMARY AND CONCLUSIONS.
In th e  p resen t stu d y  the c h ie f  aim has been to  
in q u ir e  in to  the cau ses o f  th e  d e c l in e  in  th e  m o r ta l i ty  o f  
in fa n ts  and t o  a s s e s s  the r e l a t iv e  im portance o f  s e v e r a l  
in f l u e n t i a l  f a c to r s  a t  d i f f e r e n t  p er io d s o f  in fa n t  l i f e  
( in c lu d in g  th e  a n te -n a ta l ) .  The c h ie f  f in d in g s  may now be 
summarised.
In  P art I I  i t  h as been shown by an a n a ly s is  o f the 
changes in  the course fo llc w e d  by the sep arate  cau ses o f  in fa n t  
death  th a t the d e c lin e  in  m o r ta lity  has p r a c t i c a l ly  been  
r e s tr b te d  to  p o s t -n a ta l  c a u se s . The g a s tr o -e n te r ic  in f e c t io n s ,  
d iarrh oea  and abdominal tu b e r c u lo s is ,  have shown th e  g r e a te s t  
r e la t iv e  d e c r e a se . Other cau ses m  w hich a s e n s ib le  
a m elio ra tio n  has been shown a r e :  o v e r ly in g , m ea s les , a trop hy, 
d e b i l i t y  and marasmus and in f a n t i l e  c o n v u ls io n s . Whooping 
cough, s y p h i l i s ,  b r o n c h it is  and pneumonia, premature b ir th  
and s t l l l - b i r t h s  have shown no tendency in  the p er io d  under 
rev iew  to  d e c l in e ,  whereas c o n g e n ita l ma I f  o rma t  i  on s and in ju r y  
at b ir th  have d e f in i t e ly  in creased  in  freq u en cy . No change 
of any importance could be dem onstrated in  the se c u la r  
movement o f  th e  r a te  o f  m aternal m o r ta lity  (w hich in  view  o f  
i t s  r e la t io n s  to  f o e t a l  and in fa n t m o r ta l ity  has been  su b je c te d  
to  a n a ly s is  fo r  th e  sake o f  co m p le te n e ss) . The p o s s ib le  causes  
of th e  d e c lin e  were then  d is c u s s e d , and the ev id en ce  su bm itted  
makes i t  probable th a t  more adequate and more i n t e l l i g e n t  
m aternal care bestow ed on ü ie  in fa n t can b e s t  e x p la in  th e  
changes in  m o r ta lity  foun d , Although I t  was adm itted th a t  
a d m in is tra tiv e  m easures may have ex er ted  an in d ir e c t  (but 
C erta in ly  no d ir e c t )  in f lu e n c e , th ere  i s  much room fo r  
sc e p tic ism  as t o  the p art p layed  by th e se  in  th e  improvement of 
th e /
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the in fa n t  death  r a te ,  and th ere  i s  no ev id en ce  d e r iv a b le  from  
m o r ta lity  s t a t i s t i c s  th a t  the d e c l in e  in  in fa n t  m o r ta l ity  and 
th e  in c r e a se  in  w e lfa r e  work e t c .  are c a t is a lly -r e la te d  phenomena. 
The most sim ple in te r p r e ta t io n , and th e  one which we su g g es t  as 
the most p rob ab le , i s  t h a t  th e  d e c lin e  in  the b ir th  r a t e ,  
probably due in  grea t m easure to  d e l ib e r a te  r e s t r i c t i o n  o f  th e  
s iz e  o f  th e  fa m ily  to  a d e s ir e d  number, i s  in  p art o f  the  
ex p r e ss io n  o f  a p ra isew orth y  attem pt on the p art o f th e  p aren ts  
to p ro v id e  the fa m ily  w ith  the b e s t  p r o sp e c t o f s u r v iv a l  and 
su cc ess  in  l i f e .
P a rt I I I  C ontains th e  r e s u l t s  o f  a stu d y  o f  th e  
m o r ta lity  d a ta  in  d if fe r e n t  areas o f  England and Wales in  the  
most r ec en t a v a ila b le  p e r io d . Here i t  was shown th a t  th e  s t i l l ­
b ir th  r a te  i s  d e f in i t e ly  r e la te d  to  in d ic e s  o f th e  a v a i la b i l i t y  
of s k i l l e d  m ed ica l a s s is ta n c e  in  confinem en t, but u n re la ted  to  
ex tern a l environm ental co n d itio n s  (h ou sin g  and economic 
circu m stances) and the h e a lth  o f  th e  m other. The t o t a l  e f f e c t  
of a l l  o f  th e se  th r ee  p o s s ib ly  in f lu e n t ia l  f a c to r s  w i l l  o n ly  
account f o r  a sm a ll f r a c t io n  o f  th e  t o t a l  number o f  s t i l l - b i r t h s  ; 
and here  the c o n c lu s io n  was advanced th a t  th e  g r ea ter  
proportion  o f  f o e t a l  deaths are not amenable to  p r e v en tiv e
Measures in  the p resen t s t a t e  o f  m ed ica l knowledge. (T his i s
*
supported by th e  ev id en ce  of P art IV) N o e -n e ta l deaths a ls o  show 
d e f in i t e  a s s o c ia t io n  w ith  V a r ia tio n s in  the p r o v is io n  o f  s k i l l e d  
M edical a s s is t a n c e ,  in d ic a t in g  the p r o b a b ility  th a t a s u b s ta n t ia l  
proportion  of th e se  deaths i s  w ith in  th e  scope o f  a more e n e r g e tic  
o b s te tr ic a l  s e r v ic e .  These d e a th s , m oreover, con trary  to  g en era l  
opin ion , are d e f i n i t e l y  in flu en ced  by environm ental c o n d it io n s ,
The m o r ta lity  a t t h i s  p e r io d  o f  l i f e  was found to  be ap p rec ia b ly  
heavier in  f a m i l ie s  in  low economic c ircu m stan ces and l iv in g  
under/
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under c o n d it io n s  of overcrow ding. The h e a lth  of th e  mother 
could  n ot be shown to  be a f a c t o r  o f  much im portance t o  th e  
in fa n t  at t h is  e a r ly  a g e . Here again,^ how ever, we cannot 
account fo r  t h i s  n eo—n a t a l  death  r a te  w h o lly  in  terms o f  even  
a l l  o f  th e se  f a c t o r s ,  and we subm it th at a t  l e a s t  p a r t o f  th e  
remainder i s  a t p resen t u n c o n tr o l la b le . The p o s t -n a ta l  death  
r a te ,  even a t  i t s  p resen t low l e v e l ,  i s  the p a r t o f in fa n t  
m o r ta lity  to  which we can s t i l l  lo o k  fo r  th e  g r e a te s t  r e la t iv e  
improvement. The h e a lth  o f  the m other,'w e have been le d  to  
conclu de, i s  o f  more im portance than are  d i f f e r e n c e s  in  th e  
l e s s  in tim a te  surroundings o f  th e  in fa n t . The greet p art o f  
the m o r ta l i ty  in  p o s t -n a ta l  l i f e  we have found to  be e x p l ic a b le  
in  terms of the more commonly recogn ised  in f lu e n t ia l  f a c t o r s .
The causes o f  s t i l  1 -b ir th  have been  subm itted  to  
sc r u t in y  in  P art 17 . The major causes in  a random sam ple o f  th e  
gen era l p o p u la tio n  are developm ental d e fe c t s ,  unknovm ca u ses and 
prem atu rity . A p o in t o f  im portance, h ith e r to  e n t ir e ly  overlook ed , 
is  th a t  h o s p ita l  s t a t i s t i c s  produce a fa r  too  o p t im is t ic  ou tlook  
in t h i s  c o n n ec tio n . The very  n atu re  o f  the h o s p i t a l  p o p u la tio n  
w i l l  make i t  ev id en t th a t  th ose  causes of s t1 1 1 -b ir th  in which  
the l i v e s  o f  both mother and fo e tu s  are endangered w i l l  be over­
rep resen ted  in  frequency compared w ith  th e  tru e  frequency in  a 
gen era l p o p u la tio n  o f  ch ild b e a r in g  women. Thus when we attem pt to  
estim ate  th e  a m elio ra tio n  to  the s t i l l - b i r t h  ra te  which i s  l i k e l y  
to be e f f e c t e d  by more in te n se  a n te -n a ta l  and n a ta l  su p e r v is io n  
and treatm ent o f  th e  m other, s t a t i s t i c s  from a h o s p ita l  taken a t  
th e ir  fa c e  v a lu e  w i l l  lead  us to  exp ect a g rea ter  improvement 
than can p o s s ib ly  happen. The cla im s put forward as t o  the v a lu e  
of Buoh m ethods, b e in g  too  o p t im is t ic  on t h i s  b a s i s ,  w i l l  n o t be 
j u s t i f i e d  by fu tu r e  exp erien ce  and may u lt im a te ly  lea d  t o  an 
o th erw ise /
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o th erw ise  ex trem ely  e f f i c a c io u s  measure b e in g  brought in to  
d is r e p u te . The m a jo r ity  o f  s t i l l - b i r t h s  are a t p r e sen t ou tw lth  
human c o n tr o l;
P art 7  c o n ta in s  th e  r e s u l t s  o f  a stu d y  of the  
s t a t i s t i c *  -  an atom ica l fe a tu r e s  o f  fo e tu s e s  and in f a n t s .  The 
w eigh ts o f f i v e  v is c e r a  in  a d d it io n  t o  body w eig h t and len gth  o f  
a s e r ie s  of fo e tu s e s  and o f  in fa n ts  who had d ied  in the f i r s t  
year o f l i f e  have been su b je c te d  t o  a n a ly s is ;  and from t h i s  we 
have been  a b le  t o  show th a t  the fo e tu s  i s  p h y s ic a l ly  in  a s t a t e  
o f extrem e i n s t a b i l i t y ,  th a t the c o n d it io n s  which k i l l  in  utero  
are r a p id ly  f a t a l ,  and th at th e  male i s  more u n sta b le  than the  
fe m a le . During the f i r s t  year o f  l i f e  t h i s  i n s t a b i l i t y  (as  
evidenced  by v i s c e r a l  v a r ia tion J  ten d s to  wear o f f  g ra d u a lly ;  
so th a t some tim e i s  o b v io u sly  n e c e ssa r y  fo r  the fo e tu s  t o  adapt 
i t s e l f  to  i t s  e n t ir e ly  new mode of e x is te n c e  a f t e r  b ir t h .  T h is  
p h y s ic a l s t a t e  of u n stab le  eq u ilib r iu m  in  f o e t a l  and e a r ly  
in fa n t  l i f e  has been su g g ested  as a fu r th e r  reason  fo r  the 
h igh er m o r t a l i t ie s  a t th e se  th an  a t  la t e r  years o f  childhood  
because o f  th e  g rea ter  ease w ith  which adverse c ircu m stances  
may u p set a b o d ily  mechanism, the p a r ts  o f  w hich are n o t y e t  
f u l l y  co o rd in a ted .
F in a l ly  in  P art 71 i s  deworibed a method: fo r  
s ta n d a r d is in g  r a te s  o f  in fa n t m o r ta l ity  fo r  d if f e r e n c e s  in  the 
s o c ia l  and economic l e v e l  o f  any s e r ie s  o f  d i s t r i c t s .  This 
p rov id es u s w ith  an e a s i ly  c a lc u la te d  and a ccu ra te  a r ith m etic  
measure o f  how fa r  any g iven  d if fe r e n c e  from the average  
economic p o s i t io n  w i l l  a f f e c t  Üie r a te  o f  m o r ta lity , and by 
m u ltip ly in g  the crude death r a te s  by the c o r r e c t in g  fa c to r s  
found by the method su g g ested  we reach  r a te s  from which the 
e f f e c t s  o f  th e  s o c i a l  and economic fa c to r  are e lim in a ted .
A p p lied /
li.
A p plied  to  the s t a t i s t i c s  o f  th e  m etro p o lita n  boroughs we have  
shown a c tu a l ly  how much an al1er than i s  g e n e r a lly  b e lie v e d  i s  
the q u a n t ita t iv e  e f f e c t  on r a te s  o f  m o r ta l i ty  o f  d if f e r e n c e s  
from th e average economic p o s i t io n .  The scope and advantages  
o f th e  method have been s e t  ou t in  d e t a i l  in  th e  t e x t .
In a s e n s e , th en , the c o n c lu s io n s  t o  be d er iv ed  from  
th e se  r ese a rc h e s  are p e s s im is t i c .  A g r e a t  p rop ortion  o f  s t i l l ­
b ir th s  and a somewhat sm a ller  p ro p o rtio n  o f  n e o -n a ta l deaths, 
are not amenable to  the measures g e n e r a lly  a d v ised . More 
thorough resea rch  in to  d eaths e s p e c ia l ly  from i l l - d e f i n e d  and 
unknown causes but a l s o  in to  the causes and p r e v en tio n  o f  
prem atu rity  seems t o  be u r g e n tly  c a lle d  f o r .  A c e r ta in  
p ro p o rtio n  of d eaths in  e a r ly  in fa n t l i f e  are amenable to  
o b s t e t r ic  c o n tr o l, a sm a ller  p rop ortion  should  r e a c t  to  e f f i c i e n t  
a n te -n a ta l  care; bu t l i t t l e  can be  hoped fo r  from improvements 
in  the g en era l surroundings (h ou sin g  and economic) to  w hich the  
mother i s  exposed during pregnancy, nor have we any rea so n  to  
hope th a t  the improvements now ta k in g  p la c e  in  th e  g en era l  
h e a lth  o f m others w i l l  r e a c t  favou rab ly  on the a n te -n a ta l  death  
r a te .  L ater in  in fa n t l i f e ,  m o r ta lity  can be furtherfreduced  
by improvements in  hou sin g  c o n d it io n s , economic c ircu m sta n ces , 
p a r e n ta l h e a lth  and, above a l l ,  m aternal c a r e . The 
a d m in is tr a tiv e  measures d esign ed  to  e f f e c t  such improvements 
are as y e t in  th e ir  in fa n cy . With fu r th e r  e x te n s io n -o f  and 
coop era tion  between th e  v a r io u s  m ed ica l s e r v ic e s ,  th e  o u tlo o k  
at t h i s  p eriod  o f  l i f e  in  r e sp e c t  o f  m o r ta l ity  i s  com fortin g .
Vat . APPENDIX NOTES.
! •  R eg ress io n  c o e f f i c i e n t ;  A c o e f f i c i e n t  o f  r e g r e s s io n  may be 
regarded as a v e lo c i t y  -  the r a te  o f  change per u n it  of 
tim e. In th e  ca se  to  w hich  i t  i s  a p p lie d  in th is  stu d y  
(th e  d e c lin e  in  in fa n t  m o r t a l i t y ) ,  th e  c o e f f i c i e n t  
r ep re sen ts  a percen tage d ecrease  (or  in c r e a se )  in  
m o r ta lity  from any cau se  per annum.
2 . C o e f f ic ie n t  o f  C o r r e la tio n ;  For th e  n o n - s t a t i s t l c a l  read er
a c o e f f i c i e n t  o f  c o r r e la t io n  may be regarded sim p ly  as an 
a r ith m etic  measure o f  th e  degree of a s s o c ia t io n  between  
two v a r ia b le s .  The v a lu e s  can range from 0 ( in  Y/hich case  
the two v a r ia b le s  are sa id  to  be independent o f  one another) 
to  j ; l  ( in  which ca se  the v a r ia b le s  are p e r f e c t ly ,  i . e .  
c a u s a l ly  r e la t e d ) .  Most o f  th e  v a lu e s  found are in term ed ia te  
between 0 and 1; but the nearer to  u n ity ,  th e  c lo s e r  i s  th e  
d egree o f  a s s o c ia t io n .  A p o s i t iv e  s ig n  in d ic a te s  th a t as 
one o f  the v a r ia b le s  in c r e a se s  in  v a lu e , th e  a s s o c ia te d  
one a lso  ten d s , on th e  average , t o  in c r e a se ;  a n e g a tiv e  
c o e f f i c i e n t  means th a t as one v a r ia b le  in c r e a s e s ,  th e  other  
te n d s , on the average, t o  d e c r e a se .
3 , C o e f f ic ie n t  o f  P a r t ia l  C o r re la tio n : This i s  a measure used
when more than two v a r ia b le s  are con sid ered  and v/e d e s ir e  
t o  measure the c lo s e n e s s  o f  a s s o c ia t io n  betw een any two o f  
them apart from any in d ir e c t  a s s o c ia t io n  \d iich  m ight be 
in troduced  by rea so n  of th e se  b e in g  both  c o r r e la te d  w ith  
the rem ain ing ones. For exam ple, i f  we denote in fa n t  
m o r ta lity  by 1 , m aternal h e a lth  by 2 and h o u sin g  co n d itio n s  
by 3 , we know th a t  m o r ta l ity  i s  r e la te d  to  b o th  h e a lth  of 
mother and h o u sin g  co n d itio n s  and th a t m aternal h e a lth  i s  
a ls o /
So.
a lso  r e la te d  t o  h ou sin g  c o n d it io n s .  We may th e n  ?/iâi to  
f in d  what i s  the a s s o c ia t io n  between in fa n t m o r ta l i ty  and 
the h e a lth  o f  th e  mother in  a sam ple in  which th e r e  were 
no d if f e r e n c e s  o f  h ou sin g  c o n d it io n s .  This can be found 
by determ in ing th e  p a r t ia l  c o r r e la t io n , w hich in  t h i s  
ca se  would be denoted by ^
4 . C o e f f ic ie n t  of M u ltip le  C o r r e la tio n ; I f  we f in d  th a t
( e . g . )  in fa n t  m o r ta lity  i s  r e la te d  to  s e v e r a l  in d iv id u a l  
f a c t o r s , say  as b e fo re , h e a lth  o f  mother and h ou sin g  
c o n d it io n s , we d e s ir e  t o  kncv; j /h a t  i s  th e  q u a n t ita t iv e  
degree o f  a s s o c ia t io n  betw een in fa n t  m o r ta l ity  and both  
of th e se  other v a r ia b le s .  S t a t i s t i c a l l y  t h i s  i s  measured  
by a c o e f f i c i e n t  o f  m u ltip le  c o r r e la t io n , and would be 
denoted in  the above example by R i,z^
Si,
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